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PREFACE. 


I  SHOULD  not  obtrude  myfelf  upon  the 
public  notice,  had  the  fubjeiS:  I  have  difcufled 
been  taken  up  by  any  of  thofe  whofe  leifure 
and  Tituation  may  be  fuppofed  to  qualify  them 
better  than  me  for  the  taik.  Notwithftanding 
the  boafted  improvements  -which,  in  thefe 
latter  days,  Phyfiology  has  attained  ;  ahhough 
Its  profeffors  have  inveftigated  the  folitary 
fundions  of  particular  organs,  and  have 
publiflied  many  important  detached  and 
ifolated  fads  ;  it  is  however  to  be  deplored, 
that  none  have  ventured  to  colled  atid  con- 
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nedi  thefe  together — or  to  trace  the  dependence 
and  relation  that  fubfift  between  the  differ- 
ent  organs  by  which  a  whole  fyftem  is  con- 
ftituted. 

The  caufe  is  probably  to  be  afcrlbed  to  the 
uncertainty  that  has  hitherto  exifted,  with  re- 
rpe£t  to  the  power  or  efficient  caufe  by  which 
thefe  various  effedts  are  produced.  In  proof 
of  this  uncertainty,  1  need  only  mention  the 
variety  of  fyftems  that  have  been  formed  with 
a  view  of  accounting  for  the  phenomena  of 
organic  life. 

By  fome  (the  Materialifts)  life  and  adion 
are  fuppofed  inherent  in  matter,  and  that  both 
flow  from  the  properties  which  it  eifentially 
contains.  By  others  (the  Brunonians)  Ufe  is 
affirmed  to  be  merely  an  effed:  of  which  ac- 
tion is  the  caufe.  This  dodrine  will  be  found 
merely  a  perverted  modification  of  the  former 
pne,  conneded  with  fome  tenets  which  it  has 
borrowed  from  another  fource.    There  fub-- 
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fifts,  however,  a  fmall  band,  of  which  the  late 
Mr.  John  Hunter  was  the  dignified  chieftain, 
who  difclaim  the  doftrine  which  afcribes  to 
matter  the  power  of  forming  itfelf  into  organs, 
or  which  fuppofes  thatiife  can  ever  arife  out 
of  death;  much  lefs  that  it  can  ever  be  an 
efFe£t  only  of  which  matter  is  the  caufe.  Had 
the  two  former  fyftems,  like  many  others 
that  might  be  mentioned,  been  generated  and 
died  like  the  ephemeris  of  a  day  ;  it  is  proba- 
ble that  the  following  work  would  never  have 
been  written.    But  when  I  read  the  late  tranf- 
lation  by  Dr.  Beddoes  of  the  Elementa  Medi- 
cinse  of  Dr.  Brown,  in  wliich  he  brings  proof 
that  it  is  the  prevailing  dodrine  over  Europe, 
as  it  unqueftionably  is  in  this^  country  ;  I 
thought  that  it  v^ould  be  criminal  in  any  one 
to  remain  filent  who  faw  the  error  and  the 
pernicious  tendency  of  that  dodrine,  and  the 
evils  it  produces  in  its  application  to  practice. 
To  explore  the  nature  of  the  principle  of 
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life,  and  aflert  its  power, — to  inveftigate  the  at- 
tributes of  organized  life,  as  the  inftrument  by 
means  of  which  the  phenomena  of  organic 
adlion  are  produced,  and  the  final  caufe  of 
animated  exiftence  attained  throughout  the 
univerfe,  conftitute  the  efpecial  object  of  this 
work. 

I  am  aware  that  I  have  extended  the  power 
of  life  beyond  what  has  been  hitherto  fuppofed, 
and  that  fome  will  fancy  it  to  be  vifionary 
and  abfurd.  I  fhall  however  be  ready  to  fup- 
port  my  opinions  whenever  called  upon* 

I  have  not  formed  thofe  opinions  from 
tranfient  obfervation  :  on  the  contrary,  I  avow 
that  I  have  reflected  on  them  with  patience 
and  intenfity;  fo  that  whatever  errors  may 
exift  in  the  dodrinal  part,  arife  from  my  ig- 
norance of  the  fubje£t. 

It  has  been  by  examining  the  ftruilure  and 
beholding  the  adion  of  different  animated 
beings  from  the  molt  fimple  to  the  moft  com- 
plicated, 
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plicated, — by  comparing  the  ftates  of  health 
and  of  ftrength  with  thofe  of  weaknefs  and 
of  difeafe  —  of  different  organs  and  of  dif- 
ferent claffes  of  animated  beings  when  they 
feverally  exift  either  in  their  adive  or  tor- 
pid ftate,  which  conftitute  the  fources  from 
whence  my  materials  are  principally  deri- 
ved ;  fo  that  I  have  found  the  ftudy  of  the 
fubjedt  always  conneded  with  the  practice 
of  it. 

There  are,  however,  various  parts  about 
which  we  ftill  continue  ignorant.  I  need 
only  mention  the  brain  and  nervous  fyftem  ; 
thofe  important  organs,  through  the  energy  of 
whofe  power  it  is  probable  the  different  func- 
tions of  the  machine  are  carried  on.  What  I 
have  faid  of  them,  may  be  confidered  as  an  at- 
tempt to  throw  out  fome  idea  that  may  tend  to 
excite  further  inveftigation. 

As  to  the  manner  in  which  this  work  is 
executed,  I  am  ferry  to  fay  that  I  claim  all  the 
indulgence  that  it  is  poffible  for  the  reader  to 
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grant.  It  has  been  written  with  too  much  ve- 
locity for  me  to  hope  that  the  ftyle  fhould  al- 
ways be  corredl:,  or  that  the  periods  fhould  be 
otherwife  than  rough  and  unpoliflied.  1  have 
been  too  often  interrupted  to  exped  that  there 
•will  be  found  a  proper  connection  between  all 
the  parts;  and  I  think  it  probable  that  it  occa- 
iionaily  abounds  with  repetitions,  fometimes 
through  defign,  and  more  generally  from  acci- 
dent. 

If  the  work  {hould  have  the  good  fortune  to 
go  through  a  fecond  edition,  it  will  be  ^y  ftudy 
to  amend  and  corred  it.  In  foliciting  that  ver- 
bal criticifm  may  not  be  too  fevere,  I  feek  for 
enquiry  and  dilcuflion  :  wherever  error  exifts, 
it  ought  to  be  deteded  and  expofed.  Con- 
fcious  as  I  am  of  the  importance  of  the  fub- 
jed,  and  the  narrownefs  of  my  own  abilities,  I 
have  only  to  add,  that  I  fliall  feel  thankful  to 
receive  the  correction  of  the  candid,  and  infor- 
mation from  the  intelligent.  Animated  with 
a  love  of  my  profelTion,  and  having  frequent 
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opportunities  in  common  with  all  to  deplore 
the  inefficacy  and  imperfedion  of  it  in  its 
application  to  pradice,  I  have  felt  it  my  duty 
to  contribute  my  mite  to  its  improvement. 
Should  it  be  thought  that  I  have  had  the 
good  fortune  to  fucceed,  I  confefs  that  it  will 
give  me  the  moft  heartfelt  fatisfadion. 
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—the  former  often  aftivc,  whilil  the  other  is  dormant— that 
the  ceflation  of  its  powers  does  not  produce  death,  ia  proved 
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nation into  the  particular  phenomena  difplayed  by  common 
and  living  matter— and  the  refult  proved,  that  the  one  is 
totally  oppofite  and  contrary  to  the  other.       -       page  47 
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This  doflrine  the  fame  as  of  the  Materiahft— oxygene,  from 
whence  obtained— efpecially  from  minium  and  manganefe,  and 
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CHAP.  I. 

ON  THE   GENERAL   PROPERTIES   OF  COMMON^ 
OF  LIVING,  AND  OF  DEAD  MATTER. 

^he  phtenomena  ^uhich  common  matter  clifplays  are  regular 
and  conjiaiit,  ametmble  ts  fixed  arid  general  laws,  either  of 
mechanifm  or  of  chemifry — %vith  living  matter  totally 
different — it  refijls  the  operation  of  chemical  and  mechanical 
lanvsy  and  is  uuholly  fubfervient  to  the  particular  poiver 
of  the  fyfem  by  zvhich  it  was  organized — thus  acquires  the 
property  of  prefervation  with  tendeni^y  to  putrefaction — the 
power  by  which  it  is  thus  preferved  is  called  life — the  mat^^ 
ier  endowed  with  this  living  power  is  called  living  matter— 
when  it  lofes  the  participation  of  the  living  power,  it  de- 
compofes  and  feparates  by  the  proceffes  of  putrefaSiion  and 
fermentation,  couj.ituting  death  and  dijfolution. 

It  appears  to  me  a  felf-evident  fad,  that 
on  this  terreftrial  globe  a  great  and  ftriking 
difference  is  found  to  exift  between  the  pro- 
perties of  common  and  of  living  matter.  Com- 
mon matter  is  inherently  pafTive,  and,  when 
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left  to  itfelf,  undergoes  no  change  whatever  j 
it  never  ad:s,  unfefs  it  is  aded  upon  by  fome 
agent  external  to  itfelf:  whenever  common 
matter  is  afted  upon,  and  motion  produced, 
the  motion  produced'  perpetually  diminifties 
until  it  is  loft:  the  matter  gradually  verges 
from  the  a£live  ftate  into  which  it  had  been 
excited,  into  a  paflive  and  quiefcent  one,  in 
which  condition  it  remains.    This  is  the  ef- 
fed:  that  conftantly  and  invariably  enfues, 
when  one  mafs  of  matter  is  made  to  ad  upon 
another :  the  firft  lofes  as  much  of  its  own 
motion  as  it  imparts  to  the  fecond  ;  fo  that  the 
degree  of  motion  that  is  excited  in  the  one, 
entirely  depends  on  the  quantity  of  moving 
power  communicated  and  received  from  the 
other :  and  finally,  if  a  chemical  union  takes 
place  between  both,  both  lofe,  by  the  combina- 
tion that  enfues,  fortie  of  the  qualities  each  fe-? 
parately  poffeifed. 

This  lofs  of  adion  excited,  and  this  change 
of  quality  produced  in  each,  are  conftant  and 
uniform, and  fubfervient  to  the  laws  of  phyfics 
in  general.  The  laws  of  mechanics  are  defign- 
ed  for  the  one,  the  laws  of  chemiftry  for  the 
other :  —  by  the  former,  the  motion  of  folids 
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and  fluids — of  foHds  upon  fluids — and  finally 
of  folids  and  fluids  upon  each  other,  either 
from  impulfe,  or  difference  in  the  fpecific  gra- 
vity in  each,  are  regulated  and  afcertained: — 
by  the  latter,  not  only  the  particular  and  indivi- 
dual qualities  of  matter  of  different  kinds  are 
difcovered  and  explained,  but  likewife  the  dif- 
ferent relations  thofe  fenfible  properties  bear 
to  each  other,  with  the  ultimate  refult  of  the 
various  compofitions  and  decompofitions  they 
undergo :  thefe  phasnomena,  v^rhich  common 
matter  difplays,  are  fo  regular  and  definite,  fo 
amenable  to  thefe  fixed  and  general  laws,  that 
an  experienced  chemift  can  tell  a  priori  the 
refult  that  will  confequently  enfue,  provided 
the  materials  he  employs  are  pure  in  their 
qualities. 

With  living  matter  it  Is  far  otherwlfe : — the 
general  qualities  it  contains  are  not  only  to- 
tally different  from  the  qualities  of  common, 
but  the  changes  it  undergoes  :  the  infinite  mul- 
titude of  animated  Beings  we  behold  in  the 
univerfe,  the  various  faculties  and  powers  they 
poflefs,  prove  that  each  fyftem,  not  only  in  its 
progrefs  and  its  evolution,  but  in  the  various 
operations  it  performs,  is  governed  by  laws  dif- 
tina  and  peculiai;,  dependent  on  the  clafs  to 
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which  it  belongs ;  and  that  the  living  matter 
of  which  it  is  compofed  is  totally  different 
from  common  matter  in  a  common  ftate. 

Every  animated  fyftem  in  its  moft  perfed: 
condition  is  in  perpetual  adion ;  i[  poffeffes 
the  power  either  to  refift  the  mechanical  or 
chemical  operation  of  common  matter  upon 
it,  or  to  convert  that  common  matter  into  a 
living  ftate  ;  I  fay,  it  poiTeffes  the  power  to 
deftroy  the  fenfible  properties  of  the  fub- 
ftances  expofed  to  its  adion,  whilft  it  retains  its 
own.  A  living  fyftem  not  only  ads  to  re- 
fift when  it  is  aEted  upon^  but.  it  ads  to  con- 
vert and  afTimilate  the  objeds  upon  which  it 
operates,  without  being  converted  or  even 
aded  upon  by  them  :  it  preferves  its  own  in- 
tegrity totally,  and  its  various  parts  from  de- 
compofition  and  decay,  whilft  it  ads  upon 
things  foreign  to  itfelf,  and  affimilates  them 
to  its  own  nature. 

If  the  qualities  (fenfible  properties)  be 
examined  which  thefe  different  fnbftances 
obtain  and  affume,  they  will  be  found  totally 
different  from  thofe  they  originally  poifefled. 
If  faline  fubftances  have  been  introduced  into 
the  ftomach  of  a  living  animal,  and  there 
digelled,  their  fenfible  or  chemical  properties 

are 
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are  fufpended  and  loft,  and  the  order  of  their 
affinities  is  deftroyed.  If  it  be  matter  of  a 
vegetable  or  of  an  animal  kind,  all  veftiges 
of  its  former  qualities  are  obliterated,  not  only 
with  refped  to  bulk  and  arrangement,  but  to 
the  natural  changes  alfo  to  which  it  is  prone, 
and  which  it  fpontaneoufly  undergoes. 

After  vegetable  or  animal  food  has  been  di- 
gefted  by  a  living  fyftem,  the  commutation  it 
has  fuftained  is  total  and  complete  ;  it  no  longer 
retains  the  chara<flerifl:ic  marks  of  the  particu- 
lar cl^fs  to  which  it  belonged;  but  it  becomes 
expofed  to  the  fame  chapges  as  the  fyftem 
itfelf  undergoes  to  which  it  has  been  applied, 
and  is  wholly  amenable  to  its  laws :  the  ten- 
dency to  fermentation  and  putrefadlion,  to 
which  vegetable  and  animal  matter  is  prone, 
when  it  has  been  digefted,  is  immediately 
checked;  and  finally,  if  it  be  common  or  in- 
animate matter,  as  water  or  air — as  alcohol 
or  acid  : — matter,  that,  fo  far  from  having  a 
tendency  in  its  common  ftate  to  undergo  the 
procefles  of  fermentation  and  putrefadion,  di- 
geftion  prevents  thefe  ultimate  changes  from 
taking  place  in  animal  or  vegetable  fubftances. 

The  inftant  thefe  antifeptic  fubftancgg  be- 
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come  digefted,  they  lofe  the  old  properties, 
they  before  poflefled,  and  acquire  new ;  the 
property  of  preferving  themfelves  in  a  com- 
mon ftate  is  loft,  and  they  immediately  be- 
come fufceptible  and  prone  tp  undergo  the  fe- 
veral  procefTes  of  putrefadion  or  of  fermenta- 
tion :  fo  that  chyle,  whether  formed  from  fub- 
ftances  the  moft  antifeptic  ^nd  prefervative, 
from  the  moft  putrefactive  or  fermentative, 
from  alcohol  or  animal  matter,  from  pure  wa- 
ter or  vegetable  fubftances,  from  oxygene  or 
azote,  how  different  foever  the  fubjed  matter 
may  have  been  out  of  which  it  had  been  con-r 
ftituted,  pofTelTes  the  felf-fame  general  property 
of  prefervation  and  tendency  to  putrefy  or 
ferment. 

Although  the  famenefs  and  unity  of  quality 
are  regular  and  uniform,  which  thefe  difcordant 
and  different  fubftances  obtain  by  the  digef- 
tive  power  of  every  fyftem,  there  fubfifts  a 
great  and  f^riking  difference  in  tJie  aptitude 
which  different  fubftances  poflefs  to  be  aded 
upon  by  different  fyftems.  Different  fyftem^ 
require  different  kinds  of  food,  as  likewife  the 
fame  conftitution  at  different  times. 

When  we  contraft  the  variety  that  takes  place 
I  .  in 
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in  the  converfion  of  the  difFerent  fubftances 
that  arc  expofed  to  the  adioQ  of  a  living  fyf- 
tem,  we  muft  neceflarily  be  led  to  conclude 
that  the  effed  produced  is  not  the  refult  of  a 
chemical  caufe,  or  from  the  mutual  adion  of 
difFerent  parts  of  the  food  upon  each  other. 
If  it  depended  on  a  chemical  caufe,  the  changes 
which  the  food  fuftained  would  be  regular  and 
conftant ;  the  chyle  produced,  inftead  of  being 
the  fame,  would  be  generally  different ;  it 
would  vary  in  its  properties  according  to  the 
qualities  of  the  fubftances  out  of  which  it  was 
formed  ;  and  finally,  if  it  depended  on  the 
mutual  adion  of  difFerent  parts  of  the  food 
upon  each  other,  independent  of  the  digeftlve 
power  of  the  organ  itfelf,  the  change  it  fuf- 
tained, like  other  chemical  changes,  would  be 
conflant  and  definite,  and  not  liable  to  the  re- 
miffion  we  witnefs  during  the  proeefs  of  di- 
geftion . 

The  procefs  of  digeftion  therefore,  by 
means  of  which  difFerent  kinds  of  food  are 
alFimilated  into  one  kind,  is  not  a  chemical 
but  a  living  ad  *  ;  it  is  by  virtue  of  this 

living 

*  Hunter  on  fhe  Bloody  p.  178.    Our  ideas  of  life  have 
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living  power,  which  all  animated  beings  pof- 
fefs,  that  they  are  capable  of  converting 
to  their  own  nature  the  various  fubftances 
on  which  they  feed,  and  are  made  ultimately 
to  aflume  the  organization  and  form  of  the 
animated  fyftem  itfelf  to  which  they  are  ap- 
plied. Bread  of  the  fame  precife  quality, 
cut  out  of  the  fame  loaf,  or  water  drawn 
from  the  fame  brook,  given  to  a  man  or  to  a 
dog,  after  having  been  digefted  by  the  fto- 
mach  of  both,  will  contribute  to  the  particular 
organization  of  each  refpeftive  fyftem.  We 
behold  a  multitude  of  vegetables  nourifhed 
and  fed  by  water  and  air  in  quality  the  fame, 

been  fo  much  connected  with  organic  bodies,  and  prin- 
cipally thofe  endowed  with  vifible  aftion,  that  it  requires 
a  new  bend  to  the  mind  to  inake  it  conceive  that  thefe  cir- 
cumftances  are  not  infeparable.  It  is  within  thefe  fifty 
years  only  that  the  callus  of  bone  has  been  allowed  to  be 
alive  but  organization  and  life  do  not  depend  in  the  leall 
on  each  other.  Organization  may  arife  o\it  of  living 
parts,  and  produce  aftion  ;  but  life  can  never  rife  out  of 
or  depend  on  organization :  an  organ  is  a  peculiar  but 
fecondary  matter  (let  that  matter  be  what  it  may),  to  an- 
fwer  fome  purpofe,  the  operation  of  which  is  mechanicq^ : 
but  fuch  mechanifm  can  do  nothing  even  in  mechanic's  ; 
it  mufl:  ftill  have  fomething  correfpondent  to  a  living 
power,  namely,  fome  power  elfe. 

and 
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and  yet  affaming  an  organization  and  form 
totally  different. 

If  the  fource  of  organization  and  of  life 
therefore  refided  in  the  food,  every  vegetable 
and  every  animal  that  fed  upon  the  fame  ma- 
terials would  be  fafhioned  and  modelled  alike; 
for  in  all  chemical  and  mechanical  changes 
the  fame  caufes  uniformly  and  invariably  pro- 
duce the  fame  effeds. 

The  evolution  of  a  vegetable  fyRem  that 
takes  place  by  the  fimple  nourifhment  of 
water  and  of  air,  was  k  fadt  proved  and  afcer- 
tained  by  Mr.  Boyle  as  well  as  Dr.  Hales  : 
the  fame  experiment  has  been  repeated  by 
different  perfons,  and  the  refult  found  to  cor- 
refpond.  Mr.  Abernethy  ftrewed  the  feeds 
of  cabbages  on  thin  clean  flannel,  fpread  on 
glazed  earthen  plates,  and  each  day  fprinkled 
them  with  diftilled  water ;  the  feeds  foon  be- 
gan to  vegetate,  and  the  young  plants  grew 
as  fpeedily  and  vigoroufly  as  ufual. 

Not  only  has  vegetable  life  the  power  of  ela- 
borating a  vegetable  fyftem  from  air  and  wa- 
ter alone,  but  it  appears  that  the  fame  power 
rtfides  in  the  lower  order  of  the  animated 
creation.    Dr.  Fordyce  cnclofed  feveral  gold 

and 
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and  filver  fifli  in  glafles  filled  with  common 
.  well  water  :  he  at  firft  gave  them  frefh  water 
every  twenty-four  hours,  but  latterly  every 
three  days :  they  continued  to  live  and  to 
grow  for  fifteen  months  without  any  further 
nourifhment. 

As  it  might  have  happened.that  animalcules 
previoufly  exifted  in  the  water,  he  took  dif- 
tilled  water,  and,  adding  air  to  it,  carefully 
clofed  the  veflel  to  prevent  the  introduction 
of  infeds  :  the  fifl:i  however  grew,  and  voided 
feculent  matter. 

That  the  higher  order  of  animals  poflefs  the 
fame  power,  is  proved  by  the  whole  of  the 
herbivorous  tribe  who  live  on  air  and  water, 
and  on  vegetables  that  are  formed  out  of  both. 
Mr.  Abernethy  procured  a  rabbit  fix  weeks 
old,  and  fed  him  with  a  quantity  of  young 
cabbage  and  lettuce  which  grew  on  flannel, 
and  were  only  fprinkled  with  diftilled  water 
in  the  manner  at  firfl:  related :  he  mowed  off 
the  tops  of  thefe,  and  gave  them  to  the  animal ; 
on  the  third  day  he  appeared  ill,  and  had  a 
diarrhoea;  a  few  fhelled  oats  were  given  to  him, 
with  the  former  vegetables  placed  before  him: 
the  next  day  he  was  much  better,  and  had 
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devcured  both  the  oats  and  the  greens:  for 
four  fucceeding  days  he  ate  plentifully  of 
the  frefh  vegetables,  and  a  fmall  quantity  of 
oats :  although  he  was  thin  he  appeared  very 
lively;  he  ate  altogether  two  ounces  and  a 
half  of  oats  in  one  week-  a  very  inadequate 
quantity  to  fupport  him  without  the  greens  ; 
but  as  he  had  confumed  the  whole  ftock,  the 
experiment  could  no  longer  be  profecuted. 
Wheat  in  the  decompofiticn  is  found  not  only 
to  yield  an  amylaceous  depofir,and  a  faccharine 
extrad,  but  a  fubftance  exadly  iimilar  in  its 
properties  to  animal  gluten  ;  and  finally,  Mr. 
Skinner  has  extracted  from  potatoes  a  large 
quantity  of  matter  like  animal  albumen. 

Since  then  it  appears  that  the  phaenomena 
which  every  animated  fyftem  difplays,  con- 
fute and  contradidi  the  hypothefis  that  fup- 
pofes  the  fource  of  organization  and  of  life 
to  be  refident  in  the  food  ;  it  is  lawful,  and  we 
are  from  necefTity  led  to  conclude,  that  the 
commutation  food  obtains  in  the  living  fyftem, 
is  a  vital  and  not  a  chemical  aft,  and  that 
the  efficient  caufe  of  this  commutation  does 
not  arife  from  any  adive  property  which  the 
food  contains,  but  is  owing  to  the  power  of 

the 
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the  fyftem  in  which  it  is  received,  and  hj 
which  the  new  arrangement  of  its  parts  is 
formed  *. 

It  is  by  the  energy  of  this  living  power 
which  the  whole  of  the  fyftem  poffefles,  that  it 
is  preferved  in  a  ftate  of  perfection,  and  refifts 
the  operation  of  external  caufes ;  it  is  by  vir- 
tue of  the  fame  power,  efpecially  allotted  to 
particular  organs,  that  they  are  able  to  convert 
and  affimilate  the  fubftances  expofed  to  their 
a<3;ion,  without  fuftaining  any  lofs,  or  fuffering 
in  their  fabric  any  Isfion  or  alteration, 

*  Mat.  Prior  has  ridiculed  the  idea  of  thofe  that 
thought  life  came  out  of  the  body  inftead  of  refiding  in 
it,  by  fuppofing  that  life  was  merely  an  efFe£l,  of  which 
organization  was  the  caufe. 

Note  here  Lucretius  dares  to  teach 

(As  all  our  youth  may  learn  from  Creech) 

That  eyes  were  made,  but  could  not  view  •, 

Nor  hands  embrace,  nor  feet  purfue  : 

But  heedlefs  Nature  did  produce 

The  members  firft,  and  then  the  ufe.  ' 

What  each  muft  a£l  was  yet  unknown, 

Till  all  is  mov'd  by  chance  alone. 

Yet  Poet  and  Philofopher 

Was  he  who  durft  fuch  whims  aver  

Bleft,  for  his  fuke^  be  human  reafon, 
That  came  at  all,  tho'  late  in  fcafon  !" 

When 
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When  the  affimilating  organs  perform  their 
fundions  with  efficacy  and  force,  they  poflefs 
the  power  of  preferving  themfelves  and  of  re- 
taining their  own  properties :  they  have  the 
power  to  adl  without  being  aded  upon,  and 
to  convert  without"  being  converted ;  they 
poffefs  the  power  of  changing  and  deftroying 
the  fenfible  or  chemical  qualities  of  the  fub- 
ftances  expofed  to  their  adion,  whilft  they 
retain  tlieir  own  organization  perfect  and  un- 
changed :  the  quality  of  the  matter  aded  up- 
on and  changed  by  the  organ,  bears  no  fimili- 
tude  to  that  which  it  originally  pofleffed  :  in- 
ftead  therefore  of  things  external  acting  upon 
the  living  fyftem,  it  is  the  living  fyftem  that 
a£ts  upon  things  external : — the  fubftances 
therefore  which  are  applied  to  the  organ  pof- 
fefs the  aptitude*  only  to  be  adled  upon  and  to 
be  converted:  thefe  are  the  confequences  that 
enfue  when  the  living  fyftem  in  the  plenitude 
of  health  and  of  ftrength  ads  upon  things  ex- 
ternal. 

*  Aptitude  means,  that  peculiar  difpofition  in  the  in- 
ternal arrangement  of  any  fubftance,  by  which  it  becomes 
paflive  to  the  adion  of  an  external  organ  :— thus  the  wax 
properly  foftened  poflefles  the  aptitude  to  receive  the  im- 
prcflion  from  the  feal. 

Far 
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Far  different  indeed  are  the  effeds  that  are 
produced  when  things  external  ad  upon  the 
living  fyftem,  when  the  organs  have  not  the 
power  of  ading  upon,  or  even  refifting  the 
adion  of,  the  fubftances  they  receive.  The 
ingefta  either  preferve  their  own  original 
properties,  or  they  undergo  the  fame  chemical 
alteration  in  the  fyftem  itfelf,  that  they  are 
prone  to  do  out  of  it ;  the  change  and  decom- 
pofition  they  fuftain,  and  the  nev/  combina-^ 
tions  that  are  formed,  are  regular  and  definite, 
depending  on  the  chemical  properties  which 
the  different  fubftances  poffeifed.  Inftead  of 
animal  or  vegetable  matter  being  converted 
into  chyle,  putrefadion  and  fermentation 
take  place.  If  it  be  faline  fubftances  that 
are  taken  in  for  food,  they  obey  the  order 
of  their  affinities  ;  the  different  parts  enter 
into  a  chemical  union  with  each  other,  and 
compound  falts  are  formed.  And  finally,  if 
the  fubftances  introduced  poffefs  any  adive 
chemical  powers,  as  acids  and  alkali,  they  ir- 
ritate and  deftroy  the  organization,  and  enter 
into  a  chemical  union  with  the  part,  a  de- 
compofition  takes  place,  and  a  cauftic  effed 
is  produced. 

When 
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When  the  organs  lofe  their  power  of  re- 
fiftance,  their  power  of  prefervation  foon 
ceafes:  the  fyftem  therefore,  inftead  of  adling 
upon  things  foreign  to  itfelf,  becomes  aded 
upon  by  foreign  things ;  inftead  of  the  power  of 
life  and  aptitude,  and  the  weaknefs  of  matter, 
it  is  the  power  of  matter  and  the  weaknefs  of 
life  ;  it  is  the  chemical  or  mechanical  proper- 
ty of  common  matter  ading  upon  a  living 
fyftem,  in  a  perifhing  and  languifhing  ftate, 
ftruggling  without  force,  and  falling  without 
refiftance ;  it  therefore  yields  to  the  power  by 
which  it  is  alTailed,  it  withers  and  decays,  and 
the  common  or  moribund  phenomena  of  che- 
mical union  of  fermentation  or  of  putrefadion 
ultimately  enfue. 

It  is  to  the  power   by  the  energy  of  which 

*  Power  has  a  two  fold  fignification  :  it  is  both  the  pa- 
rent of  energy,  and  the  offspring  of  it :  for  example,  when 
the  ftomach  has  the  power  to  digeft  and  affimilate  food, 
although  it  has  not  food  to  digeft,  it  is  then  a  dormant 
power.  On  the  contrary,  when  this  dormant  power  is 
in  energy,  in  the  ad  of  digeftion,  inftead  of  being  power 
dormant,  it  is  power  a£live,  imparting  properties  and 
powers  to  the  fubje£l  on  which  it  operates,  of  which  that 
matter  was  deftitute  before :  it  is  then  the  offspring  of 
energy. 

every 
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every  living  fyftem  is  protecSted  and  preferved 
from  decompofition  and  decay,  and  by  vi^hich 
the  different  fubUances  it  receives  are  aflimi- 
lated  and  changed,  that  I  attach  the  idea  of 
Life ;  the  Vis  Medicatrix  Nature  of  Stahl ;  the 
VisVitse  ofHaller;  the  Nifus  Formativus  of 
Bluminbark ;  the  Living  Principle  of  Mr. 
Hunter;  the  Excitability  of  Dr.  Brown,  and 
finally,  "  the  Form"  of  that  excellent  philo- 
fopher  Mr.  Harris  *. 

It 

*  The  learned  Mr.  Harris,  a  man  who  appears,  accord- 
ing to  my  humble  opinion,  to  have  pofleffed  a  mind  re- 
plete with  the  mod  fublime  conceptions,  and  which  he 
applied  to  the  obje£ts  of  fcience  and  of  art,  very  juftly 
fays,  as  nothing  can  become  known  by  that  which  it  has 
not — fo  it  would  be  abfurd  to  attempt  defcribing  the 
animating  form  {i.  e.  a  living  principle)  by  any  vifible  or 
other  qualities  which  are  the  proper  objeBs  of  cur  Jiudy  : 
the  fculptor's  art  is  not  figure,  but  it  is  that  through  which 
figure  is  imparted  to  fomething  elfe  :  the  harper's  art  is 
not  found,  but  it  is  that  through  which  founds  are  called 
forth  from  fomething  elfe  ;  they  are  of  themfelves  no 
objeffc  either  of  the  ear  or  of  the  eye ;  but  their  nature  or 
charadler  is  underftood  in  this,  that  vyere  they  never  to 
exert  their  proper  energies  on  their  proper  fubjeft,  the 
marble  vi'ould  remain  forever  (hapelefs,  the  harp  would 
remain  forever  filent. 

It  is  the  fame  in  natural  beings:  the  animating  form  of 

a  natural 
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It  is  the  prefiding  principle  which  confti- 
tutes  the  power  of  the  fyftem  ;  the  bon^  of 
its  eltmentary  parts  5  the  cement  that  con- 
neds  them  in  one  whole ;  it  is  the  efficient 
and  primary  caufe,  whence  the  individua- 
lity of  every  fyftem  arifes,  and  in  which  the 
form  it  affumes  efTentially  refides  :-— it  is 
the  power  by  which  the  human  fpecies  differs 
from  the  brute — the  brute  from  the  vegetable 
—the  vegetable  itfelf  from  formlefs  and  inani- 
mate matter: — it  is  the  caufe  that  this  formlefs 
and  inanimate  matter  is  converted  into  organs 
living  and  adive ;  and  the  various  fpecies  of 
"matter  this  vital  power  receives  are  nothing 
more  than  the  raw  materials  applied  to  it : 
it  is  the  manufadurer  that  converts  thefe  ma- 
terials without  power  or  intelligence  into  dif- 
ferent fyftems  ;  and  through  which  the  acorn 
becomes  evolved  into  an  oak,  the  infant 
foliage  expanded  into  leaves,  and  the  final 
caufe  of  vegetable  exiftence  attained;  it  is 

a  natural  body  is  neither  its  organization  nor  its  figure, 
nor  any  of  thofe  inferior  forms  which  make  up  the  fyf* 
tem  of  its  vifible  qualities  ;  but  it  is  the  power,  which  not 

being  that  organization  nor  thofe  quaiities,  is  yet  able  to 
produce,  to  preferve,  and  to  employ  them. 

VOL.  I,  G  the 
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the  caiife  that  the  embryo  becomes  evolved 
Out  of  matter  in  kind  the  fame,  but  modelUng 
a  fyftem  conflituted  of  organs  and  of  fluids 
in  the;r  kind  and  operation  totally  different : 
and  finally,  ir  is  through  the  participation  of 
this  living  power,  which  thefe  organs  and 
thefe  fluids  have  received,  that  they  be- 
come the  means  or  the  inftruments  of  its 
a£tion ;  by  which  it  acconiplifhes  the  final 
caufe  of  its  exiftence. — Life  may  there* 
fore  be  defined — the  principU  (i.  c,  the  ef- 
jicknt  and  primary  caufe )•  by  the  energy 
of  which  varicus  /pedes  of  matter  a)'e  con- 
'verted  to  one  kind  under  qnje  fyfeni,  fb  that  tht 
matter  thus  converted pojfejfes  the  power  of  te- 
ffling  the  operation  of  external  caitfes^  and  of 
preferving  itfeiffrom  decompojition  and  decay. 

The  living  principle  therefore  conftitutes 
the  very  eflTence  of  the  various  animated  fyl^ 
terns  we  behold,  fince  it  was  by  the  energy  of 
-its  powtr  that  they  were  fafhioned  and  form- 
ed, and  by  which  they  are  charad:erized  and 
pieferved  :  fo  long  therefore  as  the  matter  of 
which  they  are  corapofed  continues  to  preferve 
the  identity  and  integrity  of  its  charader,  I 
conceive  that  it  proceeds  from  the  energy  of 

the 
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the  power  by  which  it  was  affimllated  and 
organited,  and  that  power  I  call  Life.  The 
matter  itfelf  which  has  received  the  participa- 
tion of  this  living  power,  1  call  living  matter ; 
in  Goniradiftindion  to  matter  cither  dead  or 
common. 

Life  therefore  cxifts  in  all  animal  and  vege-»- 
tabk  matter  in  a  ftate  of  preferVation,  and  abfo- 
lute  death  is  onlyprefentin  animal  and  vegetable 
matter  in  a  ftate  of  putrefa(StiGn  and  fermen- 
tation :  the  power  of  prefervatioil  and  re- 
fiftance  exifts  until  thefc  changes  have  t-akea 
place :  after  this  power  departs,  diflblution  and 
decay  imme^liately  and  finally  enfue:  the  whole 
feparates  into  parts  ;  the  oak  and  the  chaff, 
the  body  of  the  philofopher  and  of  the  reptile 
crumble  into  duft,  and  return  to  the  different 
elements  the  various  materials  which  the 
living  principle  had  employed  in  compofition 
and  organization. 

It  is  very  evident  to  me,  that  phyfiologifls, 
by  their  ignorance  of  the  nature  of  life,  have 
miftaken  the  caufe  and  nature  of  death  ;  they 
have  looked  fot  the  exiftence  of  life  in  the 
energy  it  occafionally  difplays  in  organic  ac- 
tion only  J  and  have  crroneoufly  fuppofed, 

C  2  that 
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that  when  the  phsenomena  of  organic  adlion 
ceafed,  the  power  of  lite  expired,  and  this  or- 
ganized matter  became  virtually  and  adually 
dead  :  they  have  been  led  into  this  error,  by 
confounding  inftead  of  feparating  the  common 
and  general  properties  of  living  matter  from 
thofe  that  are  particular  and  diftind: ;  they 
have  overlook'^d  the  power  of  prefervation, 
which  is  eflentially  necelTary  to  chavaderize 
living  matter  from  that  which  is  dead  or  com- 
mon ;  it  is  therefore  proper  to  afcertain,  iu 
order  that  we  may  be  able  to  feparate,  the  dif- 
ferent property  of  prefervation  in  general  from 
that  of  organic  adtion  in  particular. 


CHAP. 
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CHAP.  II. 

THE  PROPERTIES  OF  LIVING  AND  DEAD  MATTER. 

the  properties  of  living  matter  are  general  and  particular'-' 
the  one  is  7nate>ia  "vita  difufa,  the  other  materia  vita 
coacervata — the  former  often  aclive,  luhil/}  the  other  is 
dormant — that  the  ceffation  of  its  powers  does  not  produce 
death  J  is  proved  by  faSis — abjolute  death  produced  by  decom- 
pofition  alone. 

The  principle  of  Life  is  difFufed  through- 
out the  whole  of  the  fyftem,  and  is  common  to 
every  part:  no  part  of  which  that  fyftem  is 
conftituted  and  compofed,  is  dead  fo  long  as 
it  continues  to  preferve  the  participation  and 
energy  of  that  living  principle  which  it  has 
received,  and  v/hich  Mr.  Hunter  has  errone- 
oufly  called  the  materia  vita  diffufa^  inftead  of 
princtp'ium  vita  diffafum.  The  materia  vita 
diffufa  is  an  effed  only  of  which  the  princi^ 
pium  vila  is  the  caufe :  \.hQ  pri  icipium  vita  is 
the  power ;  the  materia  vita  is  the  energy  of 
that  power.  Although  every  part  of  the  fyf- 
tem poflcfles  this  principium  vita  diffufum,  by 
the  energy  of  which  the  materia  vita  diffufa  is 
produced,  and  which  is  common  to  the  whole, 

C  3  particular 
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particular  parts  poflefs  particular  powers  which 
are  individual  and  diftind,  and  by  which  wc 
behold  the  fpecific  efFed  of  organic  adion. 
For  example:  the  ftomach,  the  liver,'  the 
eye,  and  every  other  organ,  pofTefs  the 
participation  of  the  principle  of  Life  in 
common  with  every  other  part :  but  befides 
this  power  common  to  the  whole,  the  fto- 
mach  poflefles  the  particular  and  diftin£l 
power  to  aflimilate  the  food  it  receives,  the 
liver  to  convert  blood  into  bile,  and  the  eye 
to. convey  to  the  mind  through  the  medium 
of  the  optic  nerves  the  impreflion  it  receives 
from  without. 

It  does  not  however  follow,  that  becaufe 
thefe  particular  powers,  which  the  organs  in 
general  poflefs,  are  either  fufpended  or  even 
loft,  that  they  have  loft  alfo  the  living  and 
prefervative  power  common  to  the  whole  fyf- 
tem  :  the  materia  vita  coacervata  is  frequent- 
ly dormant,  or  has  vanifhed,  whilft  the  ma- 
teria vitce  diffufa  is  adive,  and  in  full  vigour : 
the  ftomach  is  not  dead  becaufe  it  does  not  afli- 
milate  the  food  it  receives ;  the  liver,  becaufe 
it  does  not  convert  the  blood  conveyed  to  it 
by  the  vena  porta;  into  bile ;  nor  the  eye,  be- 
caufe it  does  not  convey  to  the  fentient  prin- 
ciple 
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ciple  the  rays  of  liglit  which  it  receives.  In  the 
^utta  ferena,  although  the  rays  of  light  are 
applied  to  the  optic  nerve,  the  adion  of  vifioa 
does  not  enfue;  and  yet  the  optic  nerve  is  alive: 
if  it  were  dead,  it  would  putrefy  and  decom- 
pofe  like  all  mortified  parts.  Thefe  powers  are 
fuperadded  to  thefe  organs,  and  thefe  organs 
often  lole  the  energy  of  thefe  particular  powers, 
whilft  they  retain  thofe  that  are  prefcrvative 
and  general. 

The  exiftence  of  thefe  prefcrvative  and  ge- 
neral powers  is  apparent,  whilft  thofe  that  are 
particular  or  dormant  are  loft,  in  the  whole  ve- 
getable and  animal  creation  :  it  is  proved  in  the 
feeds  of  plants  and  in  the  grafting  of  trees.  A 
potatoe,  after  having  been  kept  out  of  the 
ground  for  eight  or  nine  months,  or  the 
feed  of  a  melon  for  eighty  or  ninety  years, 
polfelfes  the  power  of  prefervatlon  for  th« 
whole  of  that  long  period  j  and  they  would 
either  remain  in  a  torpid  ftate,  or  crumble  to 
decay,  unlefs  they  were  placed  in  fituationj 
fitted  for  the  adtion  of  the  living  principle 
they  contained.  As  foon  as  thefe  feeds  are 
placed  in  media  fitted  for  their  adion,  and 
which  poffefs  aa  aptitude  to  be  aded  upon 

C  4  by 
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by  it,  the  living  principle  l*ecomes  roufed  from 
its  dormant  ftate  into  eneigy  and  adion ;  *a 
general  evolution  of  that  living  power  on  ex- 
ternal fubftances  takes  place,  by  v^hich  the  per- 
fedion  of  their  refpedive  fyftems  was  pro- 
duced. We  all  know  the  neceffity  of  heat  for 
the  purpofe  of  incubation;  of  heat,  of  moifture, 
and  of  air,  for  the  production  of  vegetation  : 
thefe  various  fubftances  are  converted  by  the 
living  principle  of  the  vegetable  into  its  own 
kind,  in  the  fame  manner  as  food  is  digefted  in 
the  human  ftomach  by  the  living  power  of 
the  gaftric  juice.  Life  therefore  may  and 
does  exift  without  organic  action,  but  organic 
adion  cannot  exift  without  life. 

It  is  by  virtue  of  this  living  power  that  ve- 
getation continues  in  different  kinds  of  fruits, 
after  having  been  feparated  from  the  trees  on 
which  they  grew ;  that  oranges  and  lemons, 
gathered  in  tropical  climates  young  and  unripe, 
continue  to  vegetate,  and  to  arrive  at  maturity 
and  perfedion  on  their  paffage  to  this  country. 
Can  it  be  pretended  that  the  mere  feparation  of 
the  fruit  from  the  tree,  or  the  mere  divifion 
of  the  orange  or  the  apple  into  parts,  deftroys 
its  life,  and  conftitutes  the  immediate  and  ab- 

folute 
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folate  death  of  the  whole  ?  On  the  contrary, 
it*  is  far  more  reafonable  to  conclude,  that  its 
prefervatlve  power  is  diminiihed,  and  its  ten- 
dency to  putrefadion  and  decay  confequentiy 
increafed  :  and,  finally,  this  prefervatlve  power 
is  evinced  by  the  whole  vegetable  world,  in  the 
winter,  when  it  fubfifts  in  a  living,  although 
in  a  torpid  ftate,  when  the  adion  of  the  materia 
vita  coacervata  is  totally  fufpended,  although 
the  adion  of  the  materia  vitcs  difftija  continues. 

It  is  proved,  in  the  animal  kingdom,  by 
fads  equally  obvious  and  ftriking  ;  by  the  pre- 
fervatlve property  which  eggs  contain  ;  by  the 
tranfplanting  of  teeth  ;  by  the  transfufion  of 
the  blood  ;  and  by  torpid  animals  in  a  torpid 
ftate.  It  is  proved  by  the  fcetus  in  lUero^  whofe 
diiferent  organic  adions  are  in  a  dormant 
ftate,  although  the  general  property  of  pre- 
fervation  common  to  the  whole  exifts  in  a 
moft  eminent  degree  :  and  it  is  proved  by  the 
adion  of  particular  parts  of  particular  animals  : 
the  heart  of  a  turtle  or  of  a  frog  will  retain 
its  irrirability  and  power  of  contradion  for 
feveral  days  after  it  has  been  completely  cut 
or  torn  out  from  the  fyftem  to  whi.h  it 
belonged;  not  a  part  alone,  but  the  whole 

animal 
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animal  altogether  may  be  frozen  nearly  to 
a  ftate  of  petrifadion,  and  ftill  retain  its 
prefervative  power ;  the  different  organs  re- 
cover their  particular  adion  after  they  have 
been  thawed  by  the  gradual  application  of  heat, 
and  the  whole  animal  is  as  vivacious  as  before. 
Neither  the  deprivation  of  heat,  the  fuTpenfion 
of  refpiration,  or  even  the  laefion  of  parts, 
when  any  of  thefe  either  exift  feparately 
or  the  whole  together,  prove  the  total  depri- 
vation of  life:  there  is  evidently  a  ceffation 
of  organic  ad:ion,  but  the  power  of  preferva- 
tion  ftill  continues  to  fubfift  ;  fo  that  an  apple, 
or  a  junk  of  meat,  when  they  are  bruifed,  and 
the  dilpoGtion  of  their  parts  has  been  alter- 
ed and  deranged,  become  fooner  adted  upon, 
and  fooner  rot  and  putrefy,  than  where  they 
have  not  fulfered  fuch  violence. 

It  is  very  common,  indeed,  for  organs  to 
lofe  their  organic  powers,  and  to  recover  them 
completely,  as  in  the  paralyfis  of  particular 
parts,  and  where  the  duration  of  Life  is  very 
apparent 

If 

^  No  doubt  can  fubfift  that  the  moft  active  and  vigor- 
ous organ  of  the  moft  falacious  animal,  although  it  re- 
tains 
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If  we  are  to  credit  the  accounts  publiflied 
by  the  Humane  Society,  fpecific  organic  ac- 
tion has  been  refufcitated  after  it  had  been 
fufpended  for  many  hours,  and  while  the  fol- 
lowing torpid  ftate  was  prefent — the  rigid 
limb,  the  clay  cold  ikin,  the  filent  pulfe,  the 
breathlefs  Up,  the  livid  cheek,  the  fallen  jaw, 
the  pinched  nollril,  and  the  fixed  ftaring  eye  ; 
and,  finally,  various  inftances  are  recorded  by 
the  venerable  authors  of  antiquity,  where  or- 
ganic acftion  had  been  recovered  after  it  had 
been  fufpended  for  feveral  days.  Celfus  re- 
lates feveral  cafes  of  this  kind  ;  and  there  are, 
perhaps,  very  few  authorities  more  to  be  de- 
pended upon  than  that  of  this  great  man. 
Without  trufting  to  human  teflimony  alone, 
we  have  alfo  that  which  is  divine.  I  onlv  mean 
vrhat  refpedts  the  diftindlion  between  apparent 
and  abfolute  death ;  for  the  recoverv  of  adlion 
in  all  the  cafes  related  was  miraculous,  effected 
by  the  almighty  power  alone  of  the  great 
Author  of  our  Salvation. 

I  might  ftate  the  cafe  of  Jairus*s  daughter, 

tains  its  prefervative  properties,  is  in  a  paralytic  ftate  at 
particular  fcafons  of  every  age,  and  at  all  feafons  at  the 
period  of  old  age. 

meniioned 

5 


28 


THE  PROPERTIES  OP 


mentioned  by  St.  Luke.  She  was  twelve  years 
old  when  Jairus  firfl:  applied  to  Jefus ;  "  (he 
*'  lay  a-dying  but  foon  after  {he  was  fo  dead 
that  the  ruler  of  the  fynagogue  told  him  "  not 
"  to  trouble  his  mafter."  All,  therefore,  wept 
and  bewailed  her :  but  Jefus  faid,  "  Weep  not, 
*'  fhe  is  not  dead,  but  fleepeth."  They  laughed 
him  to  fcorn,  knowing  that  (he  was  dead ;  and 
he  put  them  all  out,  and  took  her  by  the  hand, 
and  called,  faying,  "  Maid,  arife and  her 
fpirit  came  again,  and  fhe  arofe  ftraightway. 
Here  then  was  a  cafe  of  fufpenfion  of  all  or- 
ganic ad:ion,  whilft  the  power  of  prefervation 
fubfifted.  We  have  fimilar  inftances  related  in 
the  book  of  Kings,  of  the  prophet  Elijah  reviv- 
ing the  widow's  fon,  and  of  our  Lord  himf  If, 
when  he  reanimated  the  widow  of  Nain's  fon. 

On  the  contrary,  when  the  Evangelift 
fpeaks  of  death,  he  makes  a  very  evident 
diftin£tion  between  the  figns  by  which  it  is 
cbaraderifed  and  thole  that  attend  fufpended 
animation  only;  as  in  the  cafe  of  Lazarus, 
who  had  been  dead  four  days,  and  "  tb^it  he 
"  JirnhethP  Here  then  we  find  in  fcripture 
Xtfelf  an  evident  diftindion  between  the  mere 
fufpenficn  of  organic  adion,  whilft  the  general 

properties 
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properties  of  prefervation  continue  to  fubfift, 
and  the  total  deprivation  of  Life  with  the  con- 
fequent  Io!s  of  all  organic  power. 

It  is  impoffible  for  any  part  to  recover  Its 
fpecific  power  when  once  the  powers  of  pre- 
fervation are  loft  by  the  effedls  of  decompofi- 
tion  :  the  former  is  particular,  and  only  occa- 
sionally employed ;  the  latter  never  ceafes  its 
work  without  deftru(3;ion  enfuing  to  every  part. 
It  therefore  does  not  follow  that  organs  are  ab- 
folutely  dead  becaufe  ;:hey  do  not  ad;,  or  even 
becaufe  they  have  loft  their  power  of  adion 
when  the  ftimulus  is  applied  which  is  proper  to 
excite  them  to  adt. 

If  the  definition  of  life  were  to  be  taken 
from  this  fource,  from  the  difpofition  that  parts 
have  to  adt  on  the  application  of  a  ftimulus, 
fuch  a  definition  would  apply  to  the  nature  of 
common  rather  than  of  living  matter,  after 
that  common  matter  has  been  excited  into 
adion.  It  is  then  that  we  behold  capacity  only, 
and  not  power  :  common  matter  has  the  capa- 
city of  being  moved  only,  without  the  power 
of  moving  itfelf:  on  the  contrary,  a  living 
fyftem  has  the  power  of  moving  itfelf,  and 
the  capacity  of  refifting  motion  which  it  ex- 
ternally receives. 

The 
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The  whole  phenomena  which  common 
matter  difplays,  are  illuftrative  of  this  principle : 
thus  we  find,  that  a  fpring  has  the  capacity  of 
being  moved,  and  of  re-ading  when  it  is 
aded  upon,  but  that  it  is  deftitute  of  any 
power  of  moving  itfelf :  a  ftone  has  the  capa- 
city of  being  moved  when  a  projeftilc  force  is 
applied  to  it  ;  both  move  when  the  (Hmulus 
is  applied,  and  yet  neither  of  them  is  alive ; 
on  the  contrary,  we  find  various  Organs  that 
are  not  dead,  although  they  have  loft  all  dif- 
pofition  to  particular  action :  they  remain  in 
a  torpid  ftate,  notvvithftanding  the  ftimulus  is 
applied  that  is  neccffary  to  excite  them  to  at5t. 

Since  then  it  appears  what  life  and  living 
matter  are ;  to  underfiand  what  life  is  not,  and 
living  matter  is  not,  muft  be  moft  obvious  and 
iplain.  Life  does  not  exift  in  any  part  of  the  ele- 
mentary matter  of  which  the  univerfe  is  com- 
pofed;  not  in  earth,  or  in  metals,  not  in  water, 
or  in  the  different  fpecies  of  air,  when  they  fub- 
fift  in  a  common  ftate  :  neither  is  life  prefent 
in  any  of  the  excretions  either  of  an  animal  or 
vegetable  fyftem,nor  in  any  animal  or  vegetable 
matter  in  a  ftate  of  putrefadion  or  fermenta- 
tion. Piitrefadion  and  fermentation  arifefrom 
the  deprivation  of  life  in  matter  which  has  been 

once 
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once  vivified,  ^nd  which  eonftitutes  its  diflblu- 
tion  or  death.  Dead  matter  therefore  differs 
from  common  matter  in  this  refped: :  the  one 
has  been  vivified  by  having  received  the  par- 
ticipation of  Ufe,  an<J  it  is  fuffering  the  ultimate 
deprivation  of  the  living  power  which  it  had 
received,  by  the  proceffes  of  putrefaction  or 
fermentation :  thefe  are  the  means  by  which 
it  is  filially  and  completely  refolved  from  a 
,dead  to  a  common  ftate;  the  other  is  not  fuf- 
ceptible,  of  itfelf,  to  undergo  the  procefles  of 
putrefadion  or  fermentation,  but  is  perpetu- 
ally difpofed  to  remain  in  a  paflive  condition. 

Speaking  therefore  the  language  of  phyfio- 
logifts,  we  are  to  feparate  the  fufpenfion  or  de- 
privation of  organic  adtion,  whilft  the  powers 
of  prefervation  remain,  from  the  total  aboli- 
tion of  adion  that  arifes  from  the  ftate  of  de- 
comppfition  :  from  a  ftate  of  prefervation  and' 
perfedion,  the  change  takes  place  of  imper- 
fedion  i^rging  to  decay  :  between  heahh  and 
death  difeafe  exifts  :  between  death  and  adual 
diffblution,  decompofition  intervenes :  the  dif- 
ferent periods  of  time  which  animals  of  dif- 
ferent fpecies,  or  different  parts  of  animals  of 
the  fame  fpecies,  take  to  decompofe  and  pu- 
trefy, 
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trefy,  evidently  prove,  that  this  prefervativc 
power  is  ftronger  in  fome  claffes,  and  weaker 
in  others,  as  well  as  in  particular  parts  of  which 
they  are  coitipored  ;  and  that  thofe  parts  are 
more  eafily  adted  upon  by  external  fubftances, 
with  which  they  unite  and  chemically  combine : 
the  new  combinations  that  enfue,  can  only  arife 
from  a  lofs  of  aptitude  in  the  parts  to  retain 
the  participation  of  the  living  principle  which 
they  had  received  :  it  is  by  the  lofs  of  the  one 
that  they  acquire  the  tendency  of  forming  the 
other.  Although  there  is  a  difference  in  time, 
it  is  the  fate  allotted  to  all  generated  beings,  and 
to  which  they  are  doomed.  They  are  effentially 
tranfient  and  fraU,  and  in  a  conftant  ftate  of 
progreffion,  perfedion  or  decay. 

Whenever  the  period  arrives  wherein  the 
energy  of  the  vital  principle  upon  common 
matter  ends,  the  energy  of  nature  upon  living 
matter  begins*;  and  as  the  principle  of  life 
aded  upon  common  matter  to  make  it  living, 
To  nature  a£ts  upon  living  matter  to  make  it 
common  :  the  energy  of  the  one  tends  to  unite, 

*  What  nature  is  will  be  particularly  mentioned  at  the 
conclufion  of  the  work,  when  we  treat  of  the  decompofi- 
tion  of  animal  and  vegetable  matter. 

the 
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the  province  of  the  latter  is  to  feparate.  Putre- 
fadion  and  fermentation  are  the  means  which 
nature  employs  to  produce  this  feparation,  by 
which  the  bond  of  vegetable  and  of  animal 
matter  becomes  loofened  and  broke  ;  the  fyf- 
tem  itfelf  becomes  develated  from  an  organs 
ized  into  a  diforganized  ftate,  and  brought  from 
a  living  into  a  dead  one*  The  parts  that  wer^ 
fixed  become  volatile  ;  fuch  as  were  inodorous 
become  ofFenfive  to  the  olfadlory  fenfe ;  fuch 
as  were  infipid  become  fapid  ;  thofe  that  were 
homogeneous  become  heterogeneous;  parts 
that  were  adive  become  paffive,  and  lofe  4II 
irritability  on  the  application  of  ftimuli ;  and, 
finally,  the  whole  becomes  refolved  into  a 
common  ftate» 

Putrefadion  and  fermentation  have  the 
fame  relation  to  death  that  the  ad  of  digeftion 
has  to  life  :  the  ad  of  digeftion  prepares  com- 
mon and  inanimate  matter  to  receive  the  in- 
fluence of  the  living  principle  of  the  fyftem. 
to  which  it  is  applied  :  on  the  contrary,  pu- 
trefadion and  fermentation  bring  back  living 
matter  to  a  common  ftate  :  it  is  the  laft  and 
ultimate  change  it  fuftains,  and  which  alone 
virtually,  and  in  fad,  conftitutes  death  ;  noc 

VOL.  I.  D  a  fuf- 


34 


THE  PROPERTIES  OF 


a  fufpenfion  of  organic  adion  only,  but  a 
total  decompofition  from  the  ftate  of  union  it 
Was  in  before. 

The  flefh  of  a  horfe  or  of  an  afs,  of  a  mon- 
key or  of  a  man,  of  a  materialift  or  of  a  phi- 
lofophel",  yields  precifely  the  fame  product  by 
decompofition  :  there  may,  perhaps,  be  a  little 
more  volatile  alkali  in  the  one  than  in  the 
other;  but  as  this  difference  is  frequently 
found  in  the  analyfis  of  the  fledi  of  different 
men,  no  inference  can  from  thence  be  drawn 
that  the  animal  matter  of  which  thefe  different 
beings  are  compofed  is  effentially  different. 

The  matter  indeed  which  is  decompofed, 
may  vary  in  its  properties,  and  affume  differ- 
ent forms;  the  azote  may  differently  combine 
with  the  carbone,  the  animal  gluten  with  the 
ferum,  the  crafTamentum  with  the  animal  glu- 
ten ;  and  different  compounds  may  be  in  con- 
fequence  produced. 

Thefe  effects,  however,  regularly  and  uni- 
formly enfue  between  fubflances  of  this  kind 
placed  under  the  like  circumflances  ;  they  arc 
chemical  changes,  fubjeft  to  chemical  laws, 
which  thefe  bodies  fuftain,  either  of  union  or 
of  feparation,  of  re-combination  or  of  dif- 
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perfion,  dependent  on  the  various  fenfible 
qualities  they  poflefs :  decompofition  is  the 
laft  change  they  fuftain  before  they  are  ulti- 
mately and  completely  refolved  into  a  com- 
mon ftate,  and  which  common  matter  in  a 
common  ftate  is  not  able  to  undergo. 

Common  matter  therefore,  in  a  common 
ftate,  with  relation  to  the  principle  of  life,  or 
the  matter  it  has  animated,  appears  to  be  no- 
thing more  than  quantity  alone,  with  the  at- 
tributes of  refiftance,  and  of  extenfion  into 
length,  breadth,  and  thicknefs — divifible  in  all 
its  parts,  and  therefore  totally  imbecile  and 
inert — polTeffing  nothing  elfe  than  univerfal 
privation — privation  of  every  quality  what- 
ever—and therefore  containing  the  univerfal 
capacity  of  being  the  univerfal  recipient  for  all 
qualities  which  the  energy  of  life  may  impart. 
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CHAP.  III. 

OP  COMMON  MATTER. 

Wtth  relation  to  life,  common  matter  is  deftitute  of  all 
potver  : — if  it  poffeffed  power it  luould  act : — if  it  re- 
tained its  fenftble  qualities^  whether  of  figure  or  colour y 
l^fc.  thefe  qualities  would  be  imparted  to  the  living  fyf- 
temj  and  defortnity  produced^the  living  fyflem  therefore 
deflroys  the  fenftble  qualities  of  common  matter ^  and  makes 
it  fubfifi  in  a  flate  of  total  privation — out  of  this  total  pri' 
vation  it  is  that  its  aptitude  arifes  to  be  modelled  and  orga- 
nized. This  idea  of  common  matter^  conformable  to  Mr „ 
Harris's  opiniony  and  to  Bifhop  Berkeley. 

It  is  in  thi«  negative  ftate  of  fubfiftence,  in- 
this  univerfai  privation  of  all  fenfible  qualities 
with  refpedl  to  the  vital  principle,  or  to  the 
aflimilating  organ,  which  every  animated  fyf- 
tem  contains,  that  matter  poffelTes  an  univer- 
fai aptitude  to  be  aded  upon,  to  have  its  ele- 
mentary parts  changed,  to  have  new  arrange- 
ments formed,  and  have  qualities  imparted  to 
it,  of  which  it  is  originally  and  natuirally 
deftitute. 
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If  the  food  which  any  living  fyftem  receives 
for  nourifhment  and  fupport,  adted  by  virtue 
of  its  fenfible  qualities,  whether  of  folidity  or 
figure,  of  colour  or  of  odour ;  thofe  quali- 
ties would  refift  the  operation,  and  prevent 
the  efficacv,  of  thofe  it  was  intended  to  receive, 
and  which  the  powers  of  Life  are  defigned  to 
convey. 

If  it  pofljefled  any  permanent  power  of  fo- 
lidity, it  could  not  be  diflblved  :  if  it  poffefled 
any  permanent  figure,  that  figure  would  be 
conftantly  apparent,  and  the  matter  received 
could  not  be  faUiioned  and  formed  into  the 
different  parts  for  which  it  was  defigned. 

If  any  permanent  colour,  that  colour  would 
he  imparted  to  the  blood,  and  the  lineaments 
and  tints  of  the  fyftem  become  in  confequence 
affeded,  different  from  what  is  natural  and 
proper  :  if  it  were  madder,  it  would  impart  a 
red  ;  if  turmerick  or  bile,  a  yellow  colour  to 
the  whole  frame. 

It  is  with  a  view  of  deftroylng  the  fenfible 
qualities  which  different  living  fyftems  receive, 
that  their  affimilating  organs  are  efpecially  de- 
figned ;  they  are  defigned  to  reduce  fubftances 
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of  different  kinds  to  one — that  this  one  fub- 
ftance  may  be  in  harmony  with  the  fyftem, 
and  be  fitted  to  be  adled  upon,  and  converted 
by  tlte  fpecific  power  of  different  organs  into 
various  fhapes. 

The  aptitude,  therefore,  of  the  matter  which 
every  living  fyftem  receives  can  only  arife 
out  of  its  weaknefs  or  total  privation  :  it  is 
in  this  deftitute  ftate  that  we  fay  matter  is 
imbecile  and  inert,  a  mere  tabula  rafa,  void  of 
all  power  and  of  all  intelligence. 

Matter,  therefore,  has  the  aptitude  (or  ca- 
pacity, for  both  mean  the  fame)  of  being 
aded  upon,  without  the  power  of  refifting 
action :  it  has  the  capacity  of  being  changed, 
without  the  power  of  changing  ;  of  being  mo- 
delled, without  the  power  of  modelling :  this 
relation  of  power  and  of  aptitude  ig  illuftrated 
in  the  various  works  of  art. 

It  is  by  the  power  of  the  artift  that  the 
tnarble  is  chifeled  into  the  ftatue,  the  iron 
into  the  faw,  the  timber  into  the  fhip :  it  is 
more  efpecially  evident  in  the  works  of  ani- 
mated creation  :  it  is  by  the  power  which 
living  beings  ppflefs,  that  w^ter  an^  air  ai;e 
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changed  into  the  various  animal  and  vegetable 
fyftcms  we  behold,  and  with  which  the  uni- 
verfe  is  rcplenifhed  and  adorned. 

This  capacity  of  being  changed,  which  mat- 
ter contains,  is  a  capacity  of  weaknefs  (if  I 
may  fo  fay),  in  contradiftinaion  to  the  power 
and  energy  which  every  Hving  principk  ef- 
fentially  pofTefTes. 

The  power  which  every  living  fyftem  pof- 
fefles,  is  manifeRed  by  the  energy  it  difplays  in 
adlingiipon  the  aptitude  which  matter  retains, 
and  which  I  have  above  defcribed  :  it  a£ls,  to 
change  this  matter  from  a  dead  into  a  living 
ftate,  from  a  ftate  of  difperfion  into  a  ftate  of 
combination,  from  a  ftate  of  chaos  into  fym- 
metry  and  order,  from  a  mere  tabula  rafa 
into  organization  and  form,  from  a  multi- 
tude of  parts  into  a  whole,  which  W:e  be- 
hold £very  animated  fyftem  fo  eminently 
contain. 

Matter  bears  the  fame  relation  to  the  living 
principle  by  which  it  is  converted,  as  the  ma- 
terials which  are  faftiioned  and  formed  by  the 
art  and  p^ower  of  the  artift  ;  as  a  fervant  to  his 
mafter,  as  a  pupjl  to  his  teacher,  as  children 
to  their  parents,  as  fubjed;s  to  their  fovereign 
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fupreme,  or  as  the  univerfe  in  general  to  the 
Deity  Omnipotent,  by  whofe  infinite  power 
it  is  governed  and  controiled.  It  is  in  this 
relation  that  fubfifts  between  the  adive  and 
the  paffive,  the  ftroiig  and  tht  weak,  that  we 
behold  the  regularity  that  jprevails  in  every 
part  of  the  whole. 

Mr.  Harris,  therefore,  very  properly  de- 
fines matter  to  be  that  elementary  conftituent 
in  compofite  fubftances  which  appertains  in 
common  to  them  all,  without  diflinguifhing 
them  from  one  another  j  for  although  the  mat- 
ter of  which  the  temple  and  the  palace,  the  ark 
and  the  fhip,  the  anvil  and  the  faw,  are  formed, 
may  be  in  kind  feverally  the  fame,  and  ap- 
pertain in  common  to  them  all,  it  does  not 
diftinguifh  the  one  from  the  other :  they  are 
diftinguiilied  from  one  another  by  the  energy 
of  the  formative  power,  by  which  matter  the 
fame  in  kind  is  formed  into  inftrumenis 
totally  different :  this  power  does  not  refide 
in  the  matter,  but  proceeds  either  from  the 
art  of  the  mechanic  by  which  it  was  modelled, 
or  from  the  power  of  the  living  principle  by 
which  it  was  organized.  It  is  this  to  which 
Mr.  Harris  has  given  the  appellation  of  pri- 
mary 
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mary  matter,  the  CAt}7rpco%  of  the  ancients ; 
the  fubjlratum  of  all  compofite  fubftances  of 
which  they  are  conftituted;  without,  however, 
giving  thofe  fubftances  any  diftindion,  or  any 
charader ;  a, mere  chaos,  a  rudis  mdigeftaque 
vjoles, 

Mr.  Harris  conceives,  that  the  firft  and  moft 
general  charader  which  this  primary  matter 
alfumes  is  that  of  form,  by  means  of  which 
every  compofite  fubftance  is  diftinguifhed  and 
chara6lerized ;  that  the  firftand  moft  fimpleex- 
tenfion  is  a  line :  that  this,  when  it  exifts  united 
with  a  fecond  excerifion,  makes  a  fuperficies, 
and  thefe  two  exifting  together  make  a  folid. 
Now,  then,  this  laft  and  complete  cxtenfion 
we  call  the  firft  and  fimpleft  form  or  quality 
which  body  affumes ;  and  when  this  firft  and 
fimpleft  form  accedes  to  this  firft  and  fimple 
jnatter,  the  uiiion  of  thefe  two  (matter  and 
form)  produces  body,  which  is  therefore  de- 
fined to  be  matter  triply  extended,  and  the 
manner  in  which  this  extended  body  is 
bounded  is  called  figure.  If  animated,  the 
mode  in  which  the  parts  of  which  it  is  com- 
pofed  are  arranged,  is  called  its  organization  ; 
and  if  inanimate,  it  i$  called  its  fenfible  or  fe- 

condary 
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condary  properties.  It  is  very  probable  that 
the  various  fenfible  qualities  which  chemical 
fubftances  affume  may  arife  from  the  pecu- 
liarity in  the  arrangement  of  their  primary 
particles,  fuch  as  hardnefs  and  foftnefs,  rough- 
nefs  and  fmoothnefs,  the  tribes  of  colours, 
favours  and  odours,  on  which  the  phasno- 
xnena  of  magnetifm,  €le<3:ricity,  attradtion, 
and  repulfion  depend.  As  the  confideration, 
however,  of  thefe  qualities  becomes  the  more 
immediate  province  of  the  chemift,  I  muft 
defer  the  confideration  of  them  to  the  conclu- 
fion  of  this  work,  when  the  duty  of  the  phy- 
fiologift  ends,  and  that  of  the  chemift  begins, 
when  the  lofs  of  life  fufiers  a  decompofition 
to  take  place,  by  which  matter  confeqiiently 
recovers  the  various  fenfible  properties  it  ori- 
ginally polfeffed. 

I  fhall  merely  confine  myfelf  to  obferve, 
that  this  opinion,  with  refpedt  to  matter, 
exadly  accords  with  thofe  that  were  enter- 
tained by  that  great  man  I?r.  Berkeley,  bifhop 
of  Cloyne.  So  corivince-d  was  he  of  the  total 
indigence  and  inertnefs  of  its  nature,  that  he 
has  been  falfely  accufed  of  having  even  denied 
its  exigence.   He  admitted  its  exiftepcp,  but 
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denied  its  power :  he  fuppofed  it  to  be  the 
recipient  only  of  adive  powers,  but  that  it  was 
of  itfelf  totally  imbecile  and  inert, 

Thefe  powers  he  explains  to  be  either  thofe 
of  nature  or  of  life ;  but  he  refuted,  as  ab- 
furd,  and  difclaimed  the  idea  of  thofe  who 
fuppofed  that  matter,  either  in  the  grofs  or  in 
its  particles,  polTelTed  any  inherent  or  elTeu- 
tial  powers  whatever  :  "  we  are  not,"  fays  he, 
"  fericufly  to  fuppofe,  with  certain  mechanic 
philofophers,  that  the  minute  particles  of 
bodies  have  real  force  or  powers,  by  which 
they  ad  on  each  other,  to  produce  the  va- 
jrious  phaenomena  of  nature. 

"  The  minuteft  particles  are  impelled  or  di- 
yefted  according  to  various  rules  of  motion : 
but  we  are  not  at  all  concerned  about  the  forces; 
neither  can  we  know  or  meafure  them  any 
otherwife  than  by  their  effed.  The  material  or 
mechanic  philofopher  endeavours  to  find  thefc 
laws  by  experiment  and  reafoning  :  but  what 
js  faid  of  forces  refiding  in  bodies,  whether 
ftttrading  or  repelling,  is  to  be  regarded  only 
as  a  mathematical  hypothefis,  and  not  as  any  , 
thing  really  exilling  iri  nature. 

ff  A^^'m  :  ^ody,  fays  he,  is  oppofite  to  fpirit 

OP 


/ 


44 


OF  COMMON  MATTER. 


or  mind :  we  have  a  notion  of  fplrit  from 
thought  and  adtion  :  we  have  a  notion  of  body 
from  refiftance :  where  there  is  real  power 
there  is  fpirit :  where  there  is  refiftance,  there 
is  inability  or  want  of  power ;  that  is,  there  is 
a  negation  of  fpirit :  we  are  therefore  im- 
peded and  clogged  by  weight,  and  hindered 
by  refiftance :  natural  phaenomena  are  only 
natural  appearances  and  efFeds  :  they  are  paf- 
five,  without  any  thing  adive  ;  fJucrit  and 
changing,  without  any  thing  permanent  in 
them." 

That  matter  has  the  capacity  of  being  di- 
vided ad  infinitum^  appears  to  me  to  be  demon- 
ftrable.  If  a  ftick  be  divided  into  two,  half 
will  remain  ;  and  this  half  has  ftili  the  ca- 
pacity of  being  divided  for  ever.  I  do  not 
mean  to  fay  that  the  limited  power  of  any  one 
can  produce  this  infinite  effedt.  I  mean,  that 
the  fubjedt  matter  only  has  the  capacity  of 
being  fo  divided  :  this  infinite  capacity  which 
5t  pofTefTes,  arifes  from  its  indefinite  nature, 
the  fource  of  boundlefs  difFufion  and  innume- 
rable multitude. 

This  property  of  matter  has  been  admitted 
by  fome,  and  denied  by  others.   I  fhall  quote 
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flie  Rev.  Mr.  Jones's  opinion  upon  the  fub- 
jedt,  although  it  differs  from  my  own :  it  is 
the  opinion  of  a  man,  whofe  eminent  abilities^ 
and  the  manner  in  which  they  are  difplayed^ 
entitle  him  to  the  admiration  and  praife  of 
the  age  and  country  in  which  he  lives. 

"  The  parts  of  matter,  fays  he,  may  be  di- 
**  vided  from  each  other  without  any  limits 
**  which  we  are  able  to  determine  :  we  may 
**  therefore  allow  that  matter  is  indefinitely 
*  divifible ;  but  if  we  fhould  affirm  it  to  be 
"  infinitely  divifible,  we  fhall  have  fome  n^on- 
**  ftrous  abfurdities  to  encounter.  Suppofe 
"  there  are  two  maffes  of  matter,  A  and  B, 
**  and  that  B  is  equal  to  twice  A.  If  the  parts 
*■*  of  both  thefe  maffes  are  infinite  in  number^ 
**  then  one  of  thefe  two  confequences  muft 
**  follow  •  either  that  the  lefs  is  equal  to  the 
"  greater,  and  fo  a  part  equal  to  the  whole ; 
"  or  that  w^e  have  two  infinites,  one  of  which 
"  is  but  a  part  of  the  other ;  which  is  contrary 
"  to  all  ideas  we  have  of  infinity.  So  again,- if 
"  the  whole  is  finite,  while  the  parts  are  in- ' 
finite,  it  muft  follow,  that  the  parts  are 
**  greater  than  the  whole  j  or,  which  comes  to 

the 
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the  fctme,  that  parts  infinite  in  number  will 
**  compofe  an  whole  that  Is  finite. 

*'  It  is  impoffible  to  imagine  the  parts  of 
"  matter  fo  far  divided,  but  that  numbers  may 
**  be  apphed  to  meafure  them,  becaufe  we  can 
'  "  increafe  numbers  in  our  imagination  as  faft 
"  and  as  far  as  we  can  divide  the  parts  of  mat- 
"  ter  :  hence  it  will  follow,  that  the  parts  can- 
*'  not  be  finite,  becaufe  this  will  infer  the  ne- 
"  ceffity  of  one  infinite  number ;  which  is  an 
*'  abfurdity,  becaufe  it  is  a  number  to  which 
"  you  cannot  add  one 

*  Vide  Phyfiological  Dlfquifitions. 
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CHAP.  IV. 

OP  THE  MATERIALIST. 

"The  doElrine  Jlated — proved  to  be  erroneous  from  the  imbe- 
cility of  matter — The  chemical  changes  it  undergoes  de- 
finite and  limited — unable  to  convert  itfelf  into  organs 
nukich  pojfefs  various  pouuers. — Dr.  Priejlley's  opinion  re- 
futed by  Dr.  Price — y4n  examination  into  the  particular 
phcenomena  difplayed  by  common  and  living  matter — and 
the  refult  proved^  that  the  one  is  totally  oppoftte  and  con- 
trary to  the  other. 

This  vague  and  indefinite  nature  of  matter 
itfelf — the  paffive  condition  to  which  it  is  dif- 
pofed — the  cirtumfcribed  and  regular  changes 
it  is  made  occafionally  to  fuftain,  have  not  how- 
ever prevented  a  fet  of  pretended  philofophers, 
who  debafe  the  name  they  aiTume,  by  the  ap- 
pellation of  materialifts,  from  afcribing  to  mat- 
ter powers  of  which  I  have  proved  it  is  wholly 
deftitute  :  they  contend,  that  all  matter,  how- 
ever grofs,  however  imbecile  and  inert,  effen- 
tially  contains  certain  powers  of  attradion  and 
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repulfion  :  that,  by  virtue  of  thefe  powers,  mat- 
ter can  convert  itfelf  into  different  organs; 
in  fabric  moft  delicate,  in  adion  moil  exten- 
five,  in  form  moft  divcrfified :  that  by  the 
congregation  of  thofe  organs  a  whole  fyftem 
is  conftituted  :  that  the  refult  of  this  organiza- 
tion is  life  ;  and  out  of  tliis  organized  life  ac- 
tion and  motion  are  produced  ;  fo  that  matter 
is  the  efficient  caufe,  and  life  only  the  effed:. 

The  grounds  of  thefe  opinions  have  been 
already  refuted  as  falfe,  when  I  pointed  out  the 
univerfal  and  definite  changes  which  all  dead 
or  common  matter  underwent,  when  placed 
under  fimilar  circumftances,  and  expofed  to 
the  operation  of  caufes  the  fame  in  kind  j  and 
finally,  of  the  uniform  capacity  it  contained 
of  remaining  in  a  paffive  ftate,  unlefs  it  was 
aded  upon  by  agents  external  to  itfelf. 

They  were,  1  conceive,  proved  to  be  abfurd, 
when  we  beheld  the  infinite  difference,  mat- 
ter the  fame  in  kind  affumed  when  expofed 
to  the  adion  of  different  living  fyftems,  and 
the  weaknefs  it  poffeffed  to  preferve  the  paffi^^e 
and  formlefs  ftate  to  which  it  was  configned  t 
it  therefore  yielded  to  the  living  power  by 
7  which 
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\vhlch  it  was  aflailed  :  it  became  aded  upon 
by  it :  it  became  modified  and  changed,  ot- 
ganized  and  arranged  without  any  oppofmg 
power  of  its  own. 

Nothing  elfe  than  a  crooked  zigzag  way  of 
thinking  could  have  led  thefe  philofophers  to 
have  afcribed  to  matter,  independent  of  the 
participation  of  life,  the  power  of  organiza- 
tion, and  to  this  organization  the  fource  of 
life  as  its  caufe.  It  is  evident  indeed,  that  thefe 
gentlemen  move  in  an  inverted  order,  and  end 
where  they  Ihould  begin  :  they  make  power 
to  arife  out  of  weaknefs  ;  fymmetry  and  order 
from  that  which  is  effentially  formlefs  and 
motionlefs ;  and,  finally,  defign  and  intelli- 
gence, the  attribute  of  things  void  of  all 
confcioufnefs  and  deflitute  of  all  fenfation. 
Inftead  of  making  organization  the  effedjt  of 
life,  they  make  life  the  efFed  of  organization  : 
inftead  of  making  the  phasnomenon  of  organi- 
zation the  final,  they  make  it  the  efficient 
caufe  in  which  life  is  fuppofed  truly  and 
virtually  to  confift.  The  falfe  views  of  things 
which  men  of  diftinguifhed  talents  have 
taken,  are  to  me  a  fubjed  of  melancholy  re- 
fledion ;  the  dodrine  of  the  materialift  was 
broached  by  fome  clever  men  long  before  Dr. 
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Prieftley's  tim€ ;  and  we  have  feen  it  propagated 
by  many  foolifli  men  after  him,  and  fufFered 
to  pafs  current  down  to  the  prefent  moment : 
they  beheld  every  where  living  fyftems  con- 
nedfeed  with  an  arrangement  of  parts,  and  that 
this- arrangement  was  abfolutely  neceifary  to  the 
actions  they  performed:  they  therefore  juftly 
concluded  that  their  adlions  were  the  confe- 
quence  or  the  tffedc.  of  this  arrangement  and 
organization:  they  faw  the  final  caufe  (i. 
the  adion)  immediately  arifefrom  the  inftru- 
mental  caufe  f  i.e.  the  organization) :.  they  reft- 
ed  fati&fied  with  attributing  the  whole  power 
to  the  organisation  alonej  and  enquired  no 
farther :  they  never  enquired  how  that  ar- 
rangement was  formed^  and  by  what-  power  it 
"Was  produced*.. 

Had? 

*  Dr.  Prleftley,  however,  Being  forced  to  admit-*'  that 
"  matter  itfelf  had  not  the  power  of  producing  the  phaeno- 
*'  mena  he  beheld,  was  led  to  afcribe  them  to  imaginary 

powers  of  attraftion  and  of  repulfion  it  contained; 
*'  Suppofe,"  fays  he,-  "  that  the  Divine  Being,  when  he 
"created  matter,  only  fixed  certain  centres  of  various 
**  attraftions  and  repulfions,  extending,  indefinitely  in-' 

all  dire£tions,  the  whole  effedt  of  them  to  be  upon- 
"  each  other  j  thefe  centres  approaching  to  or  receding 

from  each  other,  and  confequently  carrying  their  pecu- 
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Jiad  they  iiiveftigated  this  fubjed  as  phyfi- 
oiogifts  not  chemifts,  as  metaphyficians  not 
materialifts ;  they  would  have  feen,  that  al- 
though the  adion  was  an  efFe£t  of  which  or- 
ganization was  the  caufe,  yet  that  the  organl- 
ization  itfelf  was  an  eWcCt  only  of  which  the 
principle  of  life  was  the  priniary  and  efficient 

*'  liar  fpheres  of  attradion  and  of  repulfion  along  witfi 

them,  according  to  certain  definite  circumftances.  It 
"  cannot  be  denied  that  thefe  fpheres  may  be  diverfified 

infinitely,  fo  as  to  correfpond  to  all  the  kinds  of  bodies 
"  we  are  acquainted  with,  or  that  are  poffible  j  for  all 
"  efFedts  in  which  bodies  are  concerned,  and  of  which  wc 

can  be  fenfible  by  our  eyes,  touch,  &c.  may  be  refolved 
"  into  attraftlon  and  repulGon,  &c.  &c."  The  Doiftor, 
however,  by  this  falfe  hypothefis,  is  led  utimately  to  con- 
clude, "  that  matter  is  not  impenetrable,  or  eflentially 
*'  folid,  and  that  fuch  a  fuppofition  is  deftitute  of  all  fup- 
**  port  whatever  5  and  that  exclufive  of  attradion  and  of 
"  repulfion,  it  is  abfolutely  nothing,  and  that  feveral 
*'  fpheres  of  them  placed  within  one  another  conftitute  a 
*'  body  that  we  term  compa£t,  &c."  Dr.  Price,  however, 
very  quaintly  afks,  "  What  is  it  that  attrads  and  repels, 
*'  and  that  is  attra6led  and  repelled  ?"  but  he  aflced  in  vain. 
He  therefore  goes  on  to  obferve,  that  "  fince  itis  affirmed, 
*'  that,  exclufive  of  attradioh  and  of  repulfion,  matter  is 

abfolutely  nothing  j  and  therefore,  though  we  were  to 
*'  allow  it  the  power  of  attrading  and  repelling,  yet,  as 
"  it  is  nothing  but  this  power,  it  muft  be  the  power  of 
"  nothing,  and  the  very  idea  of  it  be  a  contradidion." 

E  ^       '  caufe 
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caufe,  In  which  the  fource  and  power  of  ac- 
tion effentially  refided  :  that  this  primary  caufe 
conftituted  the  power  by  which  the  organiza- 
tion was  firft  produced :  that  in  its  elfence  it 
was  adive,  and  the  matter  upon  which  it 
operated  was  paffive ;  and  that  the  matter  of 
which  the  organs  were  compofed,  and  there- 
fore the  organs  themfelves,  were  merely  the  in- 
ftruments  of  its  power,  and  fubfervient  to  its 
laws.  The  various  fyftems  therefore  we  be- 
hold, are  the  effeds  only  of  powers  which  we 
do  not  fee ;  they  are  the  external  and  fenfi- 
ble  organs  modelled  and  formed  by  the  prin- 
ciple which  is  invifible  to  our  fenfes  :  in  its 
nature  it  is  not  material ;  becaufe  the  opera- 
tion of  matter  is  regular  and  definite,  fufFer- 
ing  only  chemical  or  mechanical  changes :  it 
cannot  be  the  attribute  of  any  material  fub- 
ftance  Inert  and  weak :  it  muft  therefore  be- 
long to  a  principle  effentlally  adive,  and  there- 
fore of  an  incorporeal  and  immaterial  nature  ; 
by  the  energy  of  which,  matter  formlefs  and 
motlonlefs  becomes  organized,  and  made  to 
poffefs  the  power  of  motion,  and  of  producing 
the  various  phsenomena  It  difplays. 

To  put  the  matter  beyond  the  power  of 

controverfy 
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controverfy  or  of  doubt,  I  fhall  endeavour  to 
difcriminate  the  refpedtive  properties  of  mat- 
ter dead  and  paflive,  from  thofe  that  are  living 
and  adive  ;  and,  in  the  firft  place,  examine  and 
compare  the  confequences  that  enfue  in  both, 
by  the  application  to  each  of  mechanical  pow- 
ers in  kind  the  fame. 

In  common  matter,  an  increafe  of  bulk 
is  invariably  produced  in  proportion  to  the 
quantity  of  matter  applied  ;  in  a  living  fyftem, 
no  addition  of  matter  can  produce  an  increafe, 
when  once  it  has  attained  the  full  Dcrfeition  of 
its  evolution.  The  increafe  of  bulk,  in  common 
matter,  comes  by  accretion  from  without ;  in 
the  living  fyftem,  it  proceeds  by  converfion 
and  fecretion  from  within :  in  the  firft,  the 
mafs  is  irregular  and  difordered  ( rud'is  in- 
iigeflaque  moles  J;  in  the  fecond,  the  parts  are 
difpofed  and  arranged  with  the  moft  exquifite 
fymmetry. 

Every  addition  which  a  mafs  of  common 
matter  fuftains  is  from  above — below  :  in  the 
vegetable  fyftem  the  order  is  reverfed;  the 
addition  is  from  below  ;  and  the  evolution 
proceeds  not  only  from  below  upwards,  but 
in  all  directions ;  and,  in  the  more  compli- 
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cated  fyftems,  the  blood  is  conveyed  as  per- 
fedly  to  the  fiiperior  as  to  the  inferior  parts 
of  the  body,  and  returned  as  perfedly  from 
the  lower  to  the  upper  parts,  without  any  ad- 
ditional power  in  the  veffel  by  which  it  is 
contained :  the  former,  unlefs  difturbed  by 
the  concuflion  of  the  elements,  or  the  art  of 
man,  continue  permanently  the  fame  through 
the  long  courfe  of  revolving  ages ;  the  latter,- 
after  having  attained  their  period  of  perfedion, 
are  perpetually  verging  to  decay. 

If  the  adion  of  any  inanimate  machine  be 
examined,  and  compared  Vith  the  mechanical 
a6lions  that  flow  from  a  living  fyftem,  we 
flball  find  the  fame  difference  to  fubfift  :  in  the 
iirft,  the  motion  that  takes  place  in  confe-^ 
quence  of  the  prefTure  of  fluids  upon  folids, 
or  of  folids  upon  each  other,  however  fmali 
that  preflure  may  be,  is  conftantly  attended 
with  mechanical  deftrudion,  and  lofs  of  fiib- 
fiance  :  in  the  living  fyftem,  inftead  of  a  wafte 
being  produced  by  a  moderate  preffurc,  an 
increafe  of  fubftance  generally  enfues  ;  in,  the 
one,  the  wafte  is  conftantly  in  proportion  to 
the  degree  of  motion  produced,  and  preflure 
fuftained,  whether  in  a  watch  or  in  a  mill,  in 
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a  flioe  or  in  a  glove  j  in  the  other  there  is  aa 
incieafe  of  bulk  and  of  power  in  thofe  parts 
of  the  fyftem  that  arc  mofl:  expofed  to  pref- 
fure  and  to  motion.     The  thicknefs  in  the 
fkin  of  the  feet  and  hands,  the  increafed  fize 
and  ftrength  in  the  mufcles  of  the  adiive  and 
laborious,  all  prove  the  difference  that  exifts' 
between  the  operation  of  external  caufes,  on 
an  inanimate  machine  and  a  living  fyftem ; 
whilft  the  very  fhoes  we  wear  progreilively 
grow  thin  and  weak,  in  proportion  to  the  fric- 
tion they  fuftain;  the  cuticle  and  cutis  progref- 
fjvely  grow  turgid  and  llrong :  fo  far,  there- 
fore from  prefTure  producing  a  lofs,  it  caufes 
an  increafe;  and  inflead  of  weaknefs  being 
caufed  by  adtion,  adion  contributes  to  the  ac- 
quifition  of  ftrength. 

If  the  negative  comparlfon  be  made  be- 
tween both,  the  fame  contrariety  will  be  found 
to  fubfift :  when  the  motion  of  any  inani- 
mate machine  is  made  to  ceafe,  the  wafte  it 
fuftained  by  virtue  of  thofe  motions  ends— 
and  the  whole  continues  unalterably  the  fame  j 
(if  the  materials  are  good,  the  watch  of  the 
laft  century  is  the  fame  as  this)  :  on  the  con- 
trary, in  the  living  fyftem,  the  mufcles  and 

E  4  other 
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Other  parts  that  had  increafed  in  fize  and 
ftrength  in  eonfequence  of  increafed  adion, 
are  found  to  diminifli  and  wafte  when  thofe 
adiions  have  been  reduced  and  difcontinued. 

The  inertnefs  and  imbecility  of  inanimate 
machines  render  them  totally  deftitute  of  the 
power  either  of  preferving  themfelves  in  a  ftate 
of  perfedtion,  or  of  reftoring  the  lofs  they  fuffer 
by  the  action  they  undergo :  the  banks  of  a  river 
therefore  perpetually  crumble  and  wafte  by  the 
fridtion  of  the  ftream.    With  living  fyftems 
it  is  far  otherwife:  they  poflefs  powers  not 
only  of  prefervation,  but  of  reftoration  in 
every  part :  fo  far  from  a  wafte  or  decay  of 
the  arteries  and  veins  being  produced  by  the 
motion  of  the  blood  they  contain,  that  they 
become  proportionably  folid  and  ftrong  by  the 
duration  of  the  fridion  they  fuftain  :  thefe 
velfels  are  relatively  weaker  in  the  young  than 
in, the  old  ;  as  is  proved  by  the  frequent  occur- 
rence of  epiftaxis  and  of  hsemoptoe  :  they  are 
harder  in  the  old  than  in  the  young ;  as  is 
proved  by  the  frequent  exiftence  of  offification 
of  different  parts  of  the  vafcular  fyftem,  and 
the  abfence  of  hsemorrhage. 

The  power  which  every  animated  fyftem 

eftentially 
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eflentially  contains  of  prefervatlon  and  of  re- 
fiftance,  extends  to  the  influence  of  climate, 
to  the  temperature  of  the  air,  and  to  the  che- 
mical operation  of  various  fubftances.  Let  us 
in  the  firft  place  examine  the  effeds  which  at- 
mofpheric  air  produces,  in  a  mafs  of  com t. on 
matter,  and  in  an  animated  fvftem  :  the  adion 
of  atmofpheric  air'  on  common  matter  arifes 
from  without,  and  penetrates  within  ;  the  ac- 
tion of  vital  air  in  the  animated  fyftem  is  con- 
verted by  a  power  from  within,  and  is  convey- 
ed throughout  its  various  parts  :  in  the  firft,  the 
different  parts  of  which  atmofpheric  air  is  com- 
pofcd,  come  in  combination  with  the  fubftancc 
to  which  it  is  applied;  in  the  fecond,  particular 
organs  are  allotted,  to  feled  from  the  whole 
fome  of  the  parts  of  which  it  is  compofed  :  by 
vegetables,  carbonic  acid  gaz;  by  the  human 
fpecies  oxygene,  &c.  The  adion  between 
common  air  and  common  matter  is  reciprocal, 
and  a  mixture  takes  place  between  both  ;  the 
compound  mixture  that  is  produced  bearing  a 
certain  relation  to  the  quality  of  the  parts  of 
which  it  is  compofed  :  on  the  contrary,  the  air 
which  the  living  fyftem  has  feparated  and  re- 
ceived, and  which  'muft  therefore  be  called  vital 
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air^  lofes  the  fenfible  properties  it  originally 
pofleffed,  and  becomes  fubfervient  to  the  power 
of  the  fyftem  in  which  it  is  contained. 

If  the  effeds  produced  by  common  air  on 
common  matter  be  further  examined,  and 
compared  with  the  effe^ls  produced  by  the 
animated  fyftem  on  vital  air,  wefhall  find  them 
totally  different :  the  adlion  of  atmofpheric 
air  on  animal  and  vegetable  matter,  when  the 
affimilating  and  prefervative  powers  of  life 
have  ceafed,  haftens  the  procefTes  of  putrefac- 
tion and  decay  :  on  the  contrary,  every  ani- 
mated fyftem  demands  a  perpetual  fupply  of 
ir,  not  only  for  the  produdion'of  organic  ac- 
tion, but  to  prevent  the  decompofition  of 
them  both  by  putrefadion  and  decay  :  in  the 
one  it  accelerates  the  (late  of  abfolute  death,  by 
weakening  and  deflroying  the  power  of  pre-? 
fervation  which  living  matter  contains  :  in  the 
other,  it  prevents  or  fufpends  the  ftate  of  ab- 
folute death,  by  fupporting  the  adion  of  life. 

If  we  proceed  to  compare  the  effeds  re- 
rpedively  produced  by  fenfible  heat  on  com- 
mon and  on  living  matter,  we  fhall  find  the 
fame  contrariety  to  fubfifl :  fenfible  heat  pof- 
feffes  the  general  property  of  diffufing  itfelf  , 

equally 
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equally  In,  all  furrounding  matter  of  a  com- 
mon kind,  until  a  mean  temperature  is  ob- 
tained ;  and  although  fome  fubftances  have  a 
greater  capacity  than  others,  either  to  retain, 
or  to  part  with  it,  the  fad  is  neverthelefs  ge- 
nerally true,  that  heat  has  the  property  of  dif- 
fufmg  itfelf  equally  thro^ughout  the  whole  :  on 
the  contrary,  the  animated  fyftem  pofleffes  the 
property  of  preferving  a  certain  ftandard  with- 
in itfelf,  and  of  refilling  th^  yiciffitudes  which 
common  matter  fuftains :  it  is  by  virtue  of  this 
power  that  It  is  able  to  refill  the  viciffitudes 
of  climate,  without  being  fcorched  by  exceffive 
heat,  or  rendered  torpid  and  frozen  when  ex- 
pofed  to  extreme  degrees  of  cold  ;  that  the  dif- 
ferent living  fyftems,  inhabitants  of  the  torrid, 
of  the  temperate,  and  frigid  zones,  are  able  to 
preferve  a  medium  temperature  within  them- 
felves,  although  expofed  to  the  adion  of  either 
intenfe  heat  or  cold.  The  flandard  heat  of  the 
human  fpecies  feems  to  be  about  98  degrees 
of  Fahrenheit ;  and  in  a  ftate  of  health  the 
animated  fyftem  maintains  that  internal  tem- 
perature, although  externally  expofed  to  the 
ftrongeft  viciffitudes  of  both.  The  power  of 
jrefifting  heat  was  moft  decifively  illuftrated  by 

the 
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the  experiments  of  Mr.  Hunter,  Sir  Charles 
Blagden,  Dr.  Fordyce,  &c.  &c.  Thefe  gen- 
tlemen expofed  themfelves  in  a  room  heated 
by  means  of  ftoves  to  the  temperature  of  216: 
others  in  profecuting  thefe  experiments  fuf- 
tained  the  high  degree  of  260  externally : 
but  the  internal  parts  of  the  body  on  exami- 
nation preferved  the  common  temperature  of 
98  or  1 00.  The  inhabitants  of  the  frigid  zone 
in  general  are  equally  in  proof  of  the  power 
"which  the  animated  fyftem  pofTefles  of  refift- 
ing  the  operation  of  cold  :  they  bear  the  moft 
cxceflive  degrees  of  it,  whilft  they  preferve 
their  heat ;  and  when  the  mercury  of  the  ther- 
mometer in  the  open  air  is  often  below  o  of 
Fahrenheit,  the  blood  in  the  living  fyftem 
maintains  the  high  temperature  of  98.  This 
power  of  refifting  heat  and  cold  is  not  con- 
fined to  the  human  fpecies  alone ;  it  fubfifts 
even  in  a  more  perfecfh  degree  in  the  brute 
and  in  the  vegetable  tribes.  But  when  the 
powers  of  life  have  ceafed,  it  obtains  the  fame 
temperature,  as  the  matter  by  which  it  is  fur- 
rounded. 


CHAP, 
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CHAP.  V. 

OF  THE  OXYGENOUS  PHILOSOPHER. 

This  deBrine  the  fame  as  of  the  MaterialiJ^oxygene,  from 
whence  obtained — efpecially  from  minium  andmanganefeyani 
given  out  as  urinous  and  dead  by  the  vegetable  ayatioftt 
and  therefore  cannot  confitute  the  principle  of  irritability  in 
man—fo  believed  by  fever al  eminent  men— if  is  merely  the 
food  of  living  beings,  and  not  the  caufe  or  principle  by  the 
power  of  which  they  exijl. 

j\  SECOND  fet  of  philofophers  of  a  more 
modern  date,  have  taken  great  offence  at  the 
Materialifts,  for  fuppofmg  that  fubftances  fo 
grofs  and  fo  indigent  could  pofFefs  the  power 
of  forming  organs  endowed  with  animation 
and  adion. 

Thefe  philofophers  virtually  and  in  deed 
adopt  the  doctrines  of  the  Materialifts,  although 
they  refine,  or  at  leaft  vainly  think  they  re- 
fine the  doQrine,  by  limiting  and  confining 
the  matter  which  they  falfely  fuppofe  poflef- 
fes  the  power  of  kneading  itfelf  into  organs,  to 
one  fubftance  j  and  which  fubftance  is  called 
not  pure  oxygene  fimply,  but  oxygene  air. 

Oxygene 
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Oxygerie  air  forms  a  conftituent  part  ot 
Various  fubftances ;  is  produced  by  various 
bodies,  and  obtained  by  various  means  *. 

It  is  formed  in^  and  obtained  from,  the 
oxyde,  or  calces  of  metals  and  femi-metalsj 
snore  efpecially  of  minium  or  red  lead,  and 
the  black  calx  of  manganefe  :  it  is  alfo  perpe- 
tually fecreted  by  the  vegetable  kingdom  in 
general,  as  excrementitious  and  foreign  :  it  is 
this  particular  air,  this  oxygenous  matter, 
which  vegetables  in  the  day  are  conftantly  dif- 
charging  from  the  whole  external  furface  of 
their  foliage  as  urinous  and  dead,  and  which 
thefe  pure  defecated  philofophers  dream, 
conftitutes  the  principle  of  Life  in  which  all 
power  efTentially  refides— -the  immediate  and 

proximate  caufe  of  irritability  in  man  t ! ! ! 

Dr. 

*  It  Is  formed  in  tKe  greateft  abundance  by  flie  imme- 
diate union-  of  the  matter  of  light  (the  folar  rays)  with 
utmofpheric  matter. 

-j- «  From  the  obfervations,"  fays  Dr.  Falconer,  "  of  Br^ 
Mayow  and  Prieftley  on  yital  air,  and  its  efFe£l!s  on  the' 
blood  and  refpiration,  I  was  led  to  confider  it  as  the  CAUSEf 
of  irritability,  the  principal  agent  in  the  animal  oecono- 
my  j  and  therefore  ventured,  at  an  early  period,  to  throw 
out  forna  hints  towards  expediting  its  application  to  me- 

dicinCy 
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Dr.  Fothergill  of  Bath  claims  the  merit  of 
this  difcovery  in  a  Diflertation  which  he  pub- 
liflied  on  Sufpended  Animation  ;  and  which 
obtained  him  the  gold  mcdal^  through  the 
phyfiological  wifdom  of  the  medical  members 
of  the  Humane  Society.  He  grounds  the  me- 
rit of  his  claims  on  feveral  queries  which  he 
offered  to  the  public  eleven  years  ago,  and  to 
which  he  now  appeals.  I  fuppofe  Dr.  Ger- 
tanner  to  be  the  philofopher  who  has  rankled' 
Dr.  Fothergill's  mind,  and  induced  him  ta 
proclaim  the  jealoufy  he  feels  for  the  plagla- 
rifm  he  has  fuffered. 

Dr.  Gertanner  has  endeavoured  to^  prove^ 
that  all  the  phsenomena  of  animal  Life  depend- 
on  the  prefence  of  oxygene  ;  becaufe  the  ab- 
fence  of  oxygene  is  followed  by  a  ceflation  of 
all  animal  adtion.  It  is  very  true  that  the  ex- 
periments which  he  performed  were  Hmited 
to  the  mufcular  fibre,  which  he  feleded  as  the 
fubjed  of  his  experiments  :  thefe  experiments^ 

dicine,  and  more  particularly  to  the  theory  of  anima- 
tion. The  idea  at  length  being  adopted  by  others,  has 
of  late  been  offered  as  entirely  fiew !  Be  that  as  it  may, 
&c.  &c." 

Fide  Fothergill's  Difertation  on  Stifpended  Ammatiott. 

7  have 
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have  been  profecuted  by  different  gentlemen 
both  abroad  and  at  home. 

That  the  bafe  of  oxygene  forms  one  of  the 
conftituent  materials  both  of  animals  and  of 
vegetables,  is  readily  admitted  :  by  the  one  it 
is  efpecially  received  in  the  a£t  of  infpiration, 
by  the  other  it  is  received  by  abforption ;  but 
in  no  cafe  is  it  true,  that  it  poffeffes  either  life 
or  irritability,  whilft  it  fubfifts  in  its  pure 
ftate,  in  minium  or  manganefe,  and  efpecially 
in  the  atmofphere.    It  conftitutes  the  fubjed: 
matter  only  upon  which  the  lungs  of  the 
animal  a£t  and  affimilate,  and  the  medium 
through  which  it  is  conveyed  to  the  blood  : 
and  it  thus  becomes  one  of  the  moft  eflential 
cpnftituents,  by  which  it  is  preferved  in  a 
pure  and  a  healthy  ftate.  It  is  however  a  con- 
ftituent part  of  the  blood  only,  and  which  be- 
comes feparated  and  changed,  perhaps,  by  the 
particular  power  of  the  brain,  conftituting  the 
nervous  fluid,  and  filling  the  canal  of  which, 
the  nerves  it  would  feem  are  compofed. 

Neither  is  it  true  that  oxygene  conftitutes 
the  principle  of  Life  more  than  the  principle  of 
irritability.  Fads  univerfal  prove,  that  whilft 
oxygene  is  given  out  from  vegetables,  becaufe 

it 
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iC  is  dead  inftead  of  living ;  becaufe  it  is  ex- 
crementitious  inftead  of  nutritious*  That,  on 
the  contrary,  carbonic  acid  gas  conftitutes  the 
food  moft  falutary  to  their  evolution :  that 
whilft  they  fcarcely  ad  upon  the  one,  they 
vegetate  and  flourifti  when  they  are  able  to 
obtain  and  feed  upon  the  other. 

If  we  were  therefore  to  admit  the  hypothe- 
cs, that  the  principle  of  irritability  or  of  life 
refided  in  the  air  ,taken  in,  we  ought  to  con- 
clude thatcarbone  or  azote  conftituted  the  prin- 
ciple of  vegetable  life ;  that  life  confequently 
began  out  of  the  body,  and  ended  in  it :  in- 
ftead of  beginning  in  it,  and  ending  out  of  / 
it. 

,  The  mind  turns  away  with  naufea  from  the 
contemplation  of  caufes  that  lead  to  fuch  un- 
feemly  conclufions ;  it  receives  with  flight,  and 
is  difpofed  to  hold  up  to  derifion,  the  philofo- 
phy  of  thofe  philofophers,  who  know  not 
how  to  feparate  the  efFeft  from  the  caufe, 
the  fubjedt  matter  of  a  thing  from  the  power 
by  which  it  is  governed^  and  to  which  it  is 
wholly  fubfervient.  The  oxygene  which  the 
lungs  receive  is  abfolutely  dead,  with  refped: 
to  the  fyftem,  as  much  as  the  food  which  is  in- 
voL,  I.  F  troduced 
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troduced  into  the  ftomach:  it  is  by  the  energy 
of  thefc  organs  that  thefe  different  fubftances 
are  made  to  receive  the  participation  of  life^ 
and  made  to  anfwer  the  purpofes  of  meUora- 
tion  and  fupport* 


,   CHAP.  VI. 

OF   THE   BRUNONIAN  SYSTEM. 

The  doBrine Jlated- — it  proclaims  Life  to  be  aforccd^  tiot  an  ori- 
gifial  Jlate — an  effeEl  of  caufes  that  are  dead — the  caufe 
Jlated — operating  upon  the  excitability — excitement  the  ef- 
feSi  in  confequence  produced^  and  nuhich  confitutes  Life—^ 
■  the  various  degrees  of  it — this  doEirine  compared  with  Mf. 
.  Hunter' Sy  and  proved  to  have  been  borrowed  from  it^  or'^is:^ 
principal  tenets — thofe  parts  are  true — thofe  parts  fabricated 
by  Dr.  Broiun^  falfe —the  principle  of  the  doBrine  exa- 
mined and  criticized^  t5"V.  ^c. 

Another  dodrine  has- been  lately 
broached,  and  very  generally  adopted.  It  pro- 
claims Life  to  be  a  forced,  not  an  original  ftate. 
This  dodrine  makes  excitement  or  adtion  the 
effed  of  the  exciting  powers  ;  and  the  exciting 
powers  both  external  and  internal  are  fup- 

pofed 
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pofed  to  be  the  true  and  eflentlal  caufe  of 
Life  Thefe  exciting  powers  are  ftated  to 
be  heat,  food,  wine,  poifons^  contagions,  the 
blood,  the  fecreted  fluids,  and  air :  riot  thefe 
only  ;  they  extend  to  fuch  as  pfoceed  from, 
and  are  the  immediate  effect  of  which  mental 
power  is  the  caufe  ;  as  thinking,  emotion  ai)d 
paffion,  mufcular  contradions,  and  the  differ- 
ent fundions'  of  the  body  itfelf. 

Thefe  are  the  various  agents  called  by  Dn 
Brown  exciting  powers^  and  which  are  efpe- 
cially  deftined  to  ad  upon,  what  he  calls  the 
excitability  of  the  fyftem  f. 

*  Excitement,  the  efFe£t  of"  the  exciting  powers,  the  true 
caufe  of  life,  is  within  certain  boundaries  proportional  to 
the  degree  of  (limulus  :'  the  degree  of  flimulus,  when  mo- 
derate, produces  health  :  in  a  higher  degree  it  gives  occa- 
lion  to  difeafes  of  excfeffive  flimulus:  in  a  lower  degree,  or 
exceffively  weak,  it  induces  thofe  that  dfepend  upon  a  dc-j 
ficiency  of  flimulus,  or  debility  :  and  as  excitement  is  the 
caufe  both  of  difeafe  and  of  perfeft  health,  fo  that  which 
reftores  the  morbid  to  the  healthy  (late  is  a  diminution  of 
excitenient  in  dlfeafes  of  exceflive  flimulus,  and  ari  increafd 
of  excitement  in  difeafes  of  debility.    Brown's  Elements. 

f  The  property  on  which  the  exciting  powers  a£l  may 
bfe  named  excitability,  and  the  powers  themfelves  exciting 
powers  :  by  the  word  body  is  meant  both  the  body  fimply 
fo  called,  and  alfo  as  endowed  with  ari  intellectual  part,  a 
part  appropriated  tp  paflion  and  emotion,  or  a  foul.  Idem* 

Fa  It 
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It  is  further  ftated,  that  every  animated  be- 
ing is  allotted  a  certain  portion  only  of  this 
quality,  or  principle  on  which  the  phsenomena 
of  Life  depend. 

Although  it  is  ftated  as  the  firft  and  moft 
fundamental  dogma  of  this  dodlrine,  that  a 
certain  portion  only  of  this  quality  or  prin- 
ciple is  allotted  to  every  animated  being ;  it 
is  fuppofed,  that  this  limited  quantity  varies 
in  an  unlimited  manner  in  different  animals : 
that  as  this  quantity,  which  was  ftated  to  be 
Ihnited,  is  more  intenfe,  the  animal  is  more 
vivacious,  or  more  fufceptible  of  the  a6lion  of 
the  exciting  powers  r  "  that  excitement,  the 
effedl  of  the  exciting  powers,  conftitutes  the 
true  caufe  of  Life,'*  p.  14:  that  thre  excite- 
ment  (or  this  Life),  may  be  too  great,,  toa 
fmall,  or  in  juft  meafure,  &c. 

When  too  great  excitement  is  induced, 
weaknefs  follows,  becaufe  the  excitability  be- 
comes defective  :  this  condition  of  the  fyftem 
is  termed  a  ftate  of  'iJidireEl  debility:  on  the  con- 
trary, when  the  exciting  powers,  e.  ftimuli,. 
are  withheld,  wealcnefs  is  induced  alfo  j  and 
the  terra  dircEt  debility  is  the  name  exprcffive 
of  this  ftate :  and  finally,  that  if  the  exciting 

powers- 
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powers  are  withdrawn,  death  enfues  as  cer- 
tainly as  when  the  excitability  is  gone. 

The  *  excitability  is  fuppofed  to  be  feated  ia 
the  medullary  portion  of  the  nerves  and  muf- 
cles,  to  which  the  appellation  of  nervous  fyf- 
tem  has  been  given.  In  this  the  excitability 
is  fuppofed  to  be  inherent,  but  is  not  different 
on  different  parts  of  its  feat :  as  foon  as  it  is 
affedied  any  where,  the  affection  is  propaga- 
ted every  where :  nor  is  the  excitement  or 
a6lion  ever  increafed  in  a  part,  whilft  it  is  di- 
miniflied  in  the  fyftem  in  general :  or,  in  other 
words,  different  parts  can  never  be  in  different 
ilates  of  excitement. 

*  P.  7.  We  know  not  what  excitabHity  is,  or  in  what 
manner  it  is  affedled  by  the  exciting  powers :  but  what- 
ever it  is,  whether  a  quality  or  a  fubftance,  a  certain  por- 
tion is  allotted  to  every  being  upon  the  commencement 
of  its  living  ftate." 

Although  Dr.  Brown  h  ignorant  of  the  nature  of  excitabi- 
lity, he  is  at  no  lofs  to  find  where  it  has  its  feat  in  the  living 
body  ;  it  is  in  the  medullary  nervous  matter  and  mufcular 
folid,  to  which  the  appellation  of  nervous  fyftem  may  be 
given.  It  were  to  be  wiftied  that  Dr.  Brown  had  found 
out  a  feat  for  the  excitability  of  vegetables  alfo  ;  of  thofe 
aclive  and  highly  vital  fyftems  that  are  totally  dejlitute  of 
medullary  nervous  matter;  or  mufcular  folid  ! 

F  3  Thefe 
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Thefe  are  the  general  and  fundamental 
principles  on  which  the  whole  of  the  Bruno- 
nian  fyftem  is  founded,  and  which  are  ftated  to 
be  fo  plain,  as  to  be  eafy  of  comprehenfion  by 
the  meaneft  capacity;  fo  beneficial  to  mankind, 
that  the  fcience  of  medicine  is  fimplified,  and 
the  cure  of  difeafe  rendered  more  certain  than 
it  was  before. 

So  far  however  from  this  fyftem  of  medi- 
cine being  eafy  of  comprehenfion,  to  me  it 
appears  involved  in  the  moft  dire  confuGon 
that  can  be  conceived.  It  makes  Life  to  be  an 
effedt  inftead  of  a  caufe  ;  it  makes  Life  to  con- 
fift  in  excitement,  and  excitement  or  life  to 
arife  from  fubftances  that  are  naturally  dead. 
Inftead  therefore  of  the  principles  being  found- 
ed in  truth,  they  lead  to  error;  fo  far  from 
confiflency  being  apparent  in  the  whole,  we 
fliall  find  there  is  perpetual  jarring  and  con- 
iradidlion  betv/een  the  text  and  the  context 
pf  the  different  parts. 

The  parts  which  appear  to  me  founded  in 
truth  were  propagated  by  the  late  Mr.  Hunter, 
long  before  Dr.  Brown.  It  is  however  pro- 
bable that  Dr.  Brown  wifhed  to  conceal  the 
plagiarifm  of  his  knowledge  by  giving  dif- 
ferent 
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ferent  names  to  principles  virtually  the  fame. 
Let  us  therefore  compare  both  fyftems  together, 
and  we  fhall  foon  difcover  the  affinity  they  bear 
in  points  the  moft  eflential.  Mr.  Hunter  fup- 
pofed,  that  every  animated  fyftem  poflefTed  a 
living  principle,  and  that  this  living  principle 
was  the  caufe  of  the  phsenomena  of  Life. 
Dr.  Brown,  inftead  of  retaining,  the  term 
living  principle,  abandons  it,  and  invents  ex- 
citability in  its  ftead  *.  Mr.  Hunter  fuppofed 
that  this  living  principle  was  fufceptible  of 
being  a£ted  upon  by  ftimuli.  Dr.  Brown  fup- 
pofed, that  the  excitability  was  aded  upon  by 
exciting  powers,  or  the  ftimuli  of  Mr.  Hunter; 
Mr.  Hunter  fuppofed  that  thele  ftimuli,  act- 
ing on  the  living  principle,  produced  adlion. 
Dr.  Brown  thinks,  that  the  confequence  of 
thefe  exciting  powers  adling  upon  the  excita- 
bility produced  excitement.  In  this  ultimate 
effedi  produced;  in  this  excitement,  great  and 

*  A  Brunonian  will  probably  fay,  that  excitability  is  not 
life  according  to  the  author's  meaning :  it  is,  however, 
very  clear,  that  it  is  nothing  elfe  than  hfe :  if  it  be  not 
life,  it  is  what  Dr.  Brown  jiimfelf  ftates  it  to  be,  "  that 
"  which  we  do  not  uiiderftand  :" — it  is  in  faft  nothing-r 
a  phantom  of  the  author's  invagination,  a  mere  reverie. 

F  ^  ftriking 
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ftrlking  indeed  was  the  difference  they  both 
entertained.  Mr.  Hunter  fuppofed  it  to  be 
an  efFedt  only  of  life  and  of  organization.  Dr. 
Brown  imagined  that  this  excitement  itfelf 
conftituted  life,  and  was  virtually  its  fource ; 
the  fource  of  life  indeed  at  its  termination. 

It  is  at  this  terminated  origin,  or  originated 
termination,  where  Life  begins,  that  Dr.  Brown 
ftops :  on  the  contrary,  Mr.  Hunter  purfues 
his  principles  to  their  ultimate  effects.  He 
inveftigates  the  power  of  Life  in  the  con- 
verfion  of  dead  into  living  matter,  and  the 
formation  of  chyle  ;  in  the  change  chyle  fuf- 
tains  to  its  perfe(5t  commutation  into  blood, 
^  and  to  the  ufe  of  blood  in  the  fupport  of  the 
fyftem  :  and  he  farther  afcertains  the  various 
properties  it  contains,  and  the  particular  ufes 
for  which  it  is  defigned.  It  appears  to  me,  that 
when  Dr.  Brown  takes  Mr.  Hunter  as  his 
guide  for  principles  with  new  names,  he  is 
generally  right ;  but  when  he  abandons  "  the 
road  Mr.  Hunter*  had  etched  out  for  him, 

and 

*  Ahhough  I  admit  Mr.  Hunter's  idea  of  Life  in  the 
fuUeft  extent,  and  it  is  probably  in  fome  meafure  to  him  I 
am  indebted  (from  the  {lock  I  received  whilft  I  attended 

his 
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and  explores  one  of  his  own :  when  we  fee 
Dr.  Brown  folitary  and  alone,  we  then  behold 
principle  founded  in  error,  and  its  application 
to  pradice  moft  dangerous. 

The  great  error  of-this  Brunonian  fyftem  ap- 
pears to  proceed  from  this :  Inftead  of  afcribing 
power  to  the  animated  fyftem,  in  which  it  evi- 
dently refides,  and  mere  aptitude  and  fitnefs  to 
be  aded  upon  in  the  matter  received,  whether 
it  be  water  and  air  to  vegetables,  or  the  dif- 
ferent articles  of  diet  to  different  animals; 
he  makes  the  matter  which  every  animated 
fyftem  receives,  to  poflefs  the  power,  whilft 
the  fyftem  itfelf  he  conceives  to  be  the  thing 
aded  upon  :  he  confequently  is  led  to  afcribe 
power  to  that  which  is  naturally  weak,  and 
weaknefs  to  that  which  is  effentially  ftrong: 
he  calls  the  various  fubftances  in  which  the 
excitability  ads  (the  living  principle)  powers  ; 
agents  that  ad,  inftead  of  things  that  are  aded 

his  lectures)  that  my  mind  has  been  progrefTively  led  to 
inveftigate  the  powers  and  to  afcribe  the  phaenomena  we 
behold  as  its  efFe£ls  ;  I  (hall,  notwithllanding,  take  the 
liberty  to  diflent  from  him  in  various  points.  I  hope  I 
may  be  allowed  to  do  this,  and  yet  retain  the  higheft 
refpe£b  for  his  talents  and  for  his  memory,  which  I  feel 
and  acknowledge. 

upon ; 
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upon  :  he  makes  life  to  come  out  of  the  body, 
i  inftead  of  refiding  within  it :  inftead  of  mak- 
ing adion  the  effed  of  hfe,  he  makes  Ufe  the 
effed:  of  adion*  ;  for  in  aciion  {excitemmt J, 
fays  he,  the  true  caufe  of  Ife  confjls^  the  effect 
of  the  exciting  powers  adting  on  the  excitability. 
Life,  therefore,  does  not  confift  in  the  excit- 
ability alone,  or  in  the  exciting  power  alone, 
but  in  both  togetherf. 

.  It  muft  however  be  remarked,  that  in  dif- 
ferent parts  of  his  book  he  exprefsly  fays, 
that  the  exciting  powers  conftitute  the  true 

*  Article  XXIII.  Excitement  the  efFe£l  of  the  exciting 
power,  the  true  caufe  of  Life ^  and  is  within  certain  boun- 
daries, proportionable  to  the  degree  of  ftimulus ;  "  fo 

that  excitement  is  the  catfe  both  of  difeaf(?  and  of  perfedl 
*'  health." 

f  Article  XXIX.  This  mutual  relation  obtains  betweea 
excitability  and  excitement,  that  the  more  weakly  the  ex- 
citing powers  have  a£1:ed,  or  the  lefs  the  ftimulus  has  been, 
the  more  abundant  the  excitability  becomes  :  the  more 
powerful  the  ftimulus,  the  excitability  becomes  the  more 
cxhaufted.  Again,  page  16  :  Childhood,  and  that  ivcak- 
nefs  ivhich  depends  on  abundant  excitabililyi  admits  of  little 
ftimulus  :  the  fame  elFeil^,  it  is  fuppofed,  takes  place  in  old 
age,  by  a  deficiency  of  excitability,  and  requires  a  great  deal 
of  ftimulus.  Here  we  have  one  and  the  fame  effe£t  pro- 
ducetl  by  caufes  totally  oppofite  and  different;  which  is 
contradi£lory,  and  therefore  impoflible. 

caufe 
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caiife  of  life.  A  mutual  relation  is  however 
fuppofed  to  fubfift  between  the  excitability 
;ind  the  exciting  powers. 

When  too  great  excitement  (i.  e.  too  much 
life)  is  induced,  indired:  debility  follows ;  be- 
caufe  the  excitability*  becomes  defedive.  On 
the  contrary,  when  the  ftimuli  are  withheld, 
dired  debility  takes  place  :  although  the  itate 
of  dired  debility  is  induced  by  the  fubtradion 
of  the  exciting  powers  ;  it  is  notwithftanding 
•fuppofed,  "  li^af  the  excitability  is  the?!  in  ex- 
*'  cefs  fo  that  when  the  excitability  of  the 
fyftem  rs  moft  ftrong,  the  excitement  (or  the 
true  caufe  of  life)  ought  to  be  moft  weak ; 
and,  on  the  contrary,  when  the  excitement  is 
moft  weak,  the  excitability  ought  to  be  moft 
ftrong* ;  or,  in  other  words,  the  excitabi- 
lity is  fuppofed  to  become  more  abundant  in 
proportion  to  the  weaknefs  of  the  exciting 
powers ;  and,  on  the  contrary,  in  proportion 
to  the  ftrength  of  the  exciting  powers  in  pro- 
ducing excitement,  the  excitability  becomes 
proportionally  leflened  and  diminiftied. 

*  Page  27,  Article  XL.  During  the  increafe  of  excit- 
ability the  excitement  proportionally  decreafcs  ;  nor  is 
there  any  cafe  in  which  this  procefs,  carried  far  enough, 
will  not  produce  death. 

If 
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If  this  fundamental  propofition  of  his  doc- 
trine were  true,  animated  beings  ought  to 
begin  without  excitabihty  or  animation,  and 
end  with  a  total  accumulation  of  it.  Ex- 
citability would  be  moll  languid  when  it  is 
known  to  be  moft  adive,  as  in  the  foetal  and 
infant  ftate,  in  the  evolution  of  the  fyftem, 
and  in  the  organization  of  its  various  parts* :  it 
would  be  moft  adive  when  it  is  known  to  be 
moft  languid,  and  efpecially  when  it  is  totally 
cxhaufted,  as  in  the  oldeft  period  of  old  age; 
and  there  ought  then  to  be  a  total  accumula- 
tion of  this  excitability  by  the  infenfibility  to 
the  adion  of  ftimuli,  and  by  the  weaknefs  and 
ceflation  of  all  excitement. 

*  But  it  does  not  appear  that  Dr.  Brown  has  provided 
for  foetal  Life  :  it  is  removed  from  the  ftimulant  efFe6l  of 
thofe  general  powers  which  produce  excitement,  or  the 
true  caufe  of  Life  :  it  is  thefe  ftimulant  powers,  we  are 
told,  that  produce  every  ftate  and  degree  of  health  :  it  is 
to  ftimulus,  and  to  no  other  caufe  :  although  he  afcribes 
thefe  phaenomena  at  one  time  to  ftimulus,  at  another  he 
refers  them  to  excitability,  on  which  the  phenomena  of 
Life  depend  :  a  certain  portion  of  this  excitability  he 
fuppofes  is  allotted  to  every  animated  fyftem;  that  it  may 
be  cxhaufted,  augmented,  and  renewed,  as  it  varies  in 
different  fyftems,  and  in  the  fame  fyftem  at  different 
times. 

7  The 
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The  abundant  condition  of  accumulated  ex- 
citability would  be  moft  apparent  when  the 
fyftem  is  in  a  paralytic  and  torpid  ftate,  and 
when  there  feems  to  be  a  general  apathy  of 
the  whole :  it  ought  to  be  the  cafe  in  fyn- 
cope  and  fufpended  animation,  whether  from 
fubmerfion  or  the  efFed  of  cold,  when  the 
organs  through  which  the  excitability  ads  in 
producing  excitement  are  no  longer  fufceptible 
of  the  action  of  ftimuli*.  If  this  fpecies  of  re- 
lationfhip  adtually  exifted  between  the  exciting 
powers  and  the  excitability,  not  thefe  falfe  con- 
fequences"only  would  enfue,  but  it  is  alfo  very 
evident,  that  if  Life  be  the  forced  ftate  which 
Dr.  Brown  has  proclaimed,  it  might  be  gauged 
or  varied,  exhaufted,  augmented,  or  renewed 
to  a  high  or  a  low  ftate,  and  back  again  from 
a  low  to  a  high  one,  in  proportion  as  he  chofe 
to  infufe  into  the  fyftem  brandy  or  water, 
heat  or  cold,   oxygene  or  azote,  pleafure 

Article  XLIL  During  the  increafe  of  excitability,  the 
excitement  proportionabiy  decreafes,  nor  is  there  any  cafe 
in  which  this  procefs,  carried  far  enough,  will  not  pro- 
duce death.  Again,  Article  XLIII.  This  fuperabundant 
excitability  fo  fpeedily  brings  on  death,  &g.  &c.  XLIV.. 

Life  isfolely  the  effect  of  Jl'imulu  Idem. 

or 
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or  pain,  joy  or  grief ;  that  he  could  make 
excitability  to  die,  and  again  to  live ;  and 
confequently  that  Life  itfelf  was  what  he 
ftates  it  to  be^  a  forced  ftate ;  merely  pro- 
duced and  preferved  by  the  operation  of  ex- 
ternal powers  *. 

In  all  ftates  of  life,  therefore^  Dr.  Brown 
fuppofed  that  man  and  Other  animals  differ 
from  themfelves  in  their  dead  ftate,  or  from 
any  other  inanimate,  in  this  property  alone 
they  can  he  affeEted  by  external  agents  as 
well  as  by  certain  fiuiElmis  peculiar  to  them- 
felves^ in  fuch  a  manner  that  the  phenomena 
peculiar  to  the  living  Jlate  can  be  produced. 
This  propofition  extends  to  every  thing  vital 
in  nature,  and  therefore  is  applicable  to  vege- 
tables. 

This  aftertion  is  not  a  true  one  :  Hvirtg 
animals  differ  from  dead  in  this  refpedt,  they 
poflefs  the  power  of  affefting  external  ful>i 

*  Article  LXXII.  It  is  certain  that  Life  is  not  a  na- 
tural, but  a  forced  ftate ;  that  the  tendency  of  animals 
every  moment  is  to  dlflblutlon ;  that  they  are  kept  from 
it,  not  by  any  power  in  themfelves,  but  by  foreign  powers, 
and  even  by  thofe  with  difficulty,  and  only  for  a  time ; 
and  then,  from  the  neceffity  of  their  fate,  they  yield  to 
death. 

ftances 
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ftances  (falfely  called  agents),  and  of  per- 
forming certain  fundions  peculiar  to  them- 
felves;  and  the  dead  ftate  differs  from  the 
living  in  this,  that  in  the  dead  ftate  they 
are  affedted  by  external  agents,  and  entirely 
changed  by  them  ;  fo  that  the  very  fubftances 
which  contributed  the  moft  to  the  fupport  of 
Life  when  it  was  in  adion,  accelerate  the 
procefs  of  decompofition,  aS'  air,  heat,  &c. 
after  thofe  adions  have  ceafed. 

Dr.  Beddoes  himfelf,  aware  of  thefe  confe- 
quences,  is  obliged  to  confefs  that  his  principal 
tenets,  if  they  be  rigidly  examined,  will  be 
found  inconfiftent  with  his  own  important 
dodrine  of  the  accumulation  of  excitability, 
"  It  appears  to  me,"  fays  Dr.  Beddoes,  "  that 
according  to  his  firft  chapter  (xviii)  living 
beings  ought  to  have  proceeded  through  lan- 
guor to  death  in  an  unbroken  tenor  of  wake- 
fulnefs,  and  that  all  the  images  and  lamen- 
tation which  fleep  has  fuggefted  to  the  poets 
would  have  been  loft;  for  he  who  afTigns 
that  a  certain  portion  of  excitability  is  allotted 
to  every  living  fyftem,  by  that  very  alTump- 
tion  denies  its  continual  produdion,  fubfe- 
quent  diffufion  and  expenditure,  at  a  rate  equal 

to 
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to  the  fupply,  or  greater  or  lefs.  That  thef 
.  brain  is  an  organ  deftined  to  fecrete  the  matter 
of  life,  he  could  never  have  fuppofed  j  other- 
wife  he  would  not  have  expreffed  a  doubt 
whether  excitability  be  a  quality  or  a  fub- 
ftahce."  p.  138. 

That  the  matter  of  Life,  as  he  falfely 
calls  it,  is  not  refident  in  the  brain  alone,  was 
proved  by  various  fadls  I  mentioned,  of  the 
fcetus  in  utero  being  frequently  deftitate  of 
brain  altogether,  although  every  other  part 
of  its  fyftem  was  completely  evolved  ;  an  evi- 
dent proof  that  the  powers  of  life  in  general 
ire  moft  ftrong,  and  independent  of  organiza- 
tion in  particular  *. 

The 

*  Dr.  Beddoes,  aware,  I  fuppofe,  of  this  fa£l,  allows 
*'  that  infants  have  lefs  predifpofition  than  adults  to  con- 
tagious fevers ;  and  that,  when  they  are  infefted,  the 
chance  of  recovery  is  much  greater."  The  reafon  is  obvi- 
ous, and  is  particularly  lUuftrated,  if  we  examine  the  a£tioa 
of  the  living  principle  in  different  periods  of  its  evolution 
with  the  degree  of  fufceptibility  to  difeafe.  Although 
the  maternal  conftitution  is  occafionally  attacked  with 
contagious  difeafes,  as  typhus,  fever,  fnoall-pox,  mealies,- 
lues  venerea,  &c. — -the  foetus,  although  it  occafionally  par- 
ticipates of  the  confluent,  moft  commonly  efcapes  it  alto- 
gether. The  reafon  appears  evidently  to  arife  from  the 
full  energy  of  the  excitability  in  the  office  of  evolution 

and 
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The  Life  which  conftitutes  the  power  of 
the  fyftem  in  its  nature  is  definite  ;  in  point 
of  evolution  it  is  bounded  ;  in  point  of  du- 
ration it  is  circumfcribed  ;  it  is  gradually  de- 
veloped and  evolved  ;  and  after  having  attain- 
ed its  period  of  perfedion,  it  gradually  verges 
to  decay,  and  becomes  decompofed  into  its 
conftituent  parts  :  it  verges  to  decay  by  an 
exhauftion  of  the  living  power,  and  a  confe- 
quent  inability  to  ad  upon  extraneous  fub- 
ftances,  by  a  total  lofs  of  power,  either  of 
ading  upon  external  fubftances,  or  refifting^ 
their  operation.  External  things  therefore 
ad  upon  the  fyftem,  enter  into  a  chemical 
union  with  the  parts  of  which  it  is  compofed, 
and  the  phcenomena  of  putrefadion  or  fer- 

and  of  growth  ;  it  converts,  in  the  moft  eminent  degree, 
the  blood  it  receives  Into  varioi^ts  organs,  and  deftroys 
any  morbid  or  fenfible  properties  it  may  poffefs,  by  the 
perfect  and  total  affimilation  it  undergoes.  It  however 
occafionally  does  happen,  that  the  affimilating  powers  of 
the  fcctus  are  weak,  and  the  morbid  caufes  are  ftrong  ; 
and  that  they  do  produce  the  fame  efFeds  on  the  foetal, 
as  they  are  wont  to  do  upon  the  adult  frame— caufing 
the  phsenomena  of  difeafe.  Hence  it  is,  that  infants  have 
occafionally  been  born  with  variolous  and  fyphilitic  erup- 
tions, receiving  the  contamination  through,  the  medium 
of  the  maternal  conftitution. 

VOL.  I.  G  mentation 
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mentation  enfue,  as  the  means  which  nature 
employs  to  bring  organized  matter  into  a  dif- 
,  organized  ftate,  and,  finally,  to  refolve  it  into 
a  common  one. 

Thus  then  it,  appears  that  the  operation  of 
external  things  upon  the  animated  fyftem, 
falfely  and  unphilofophically  called  by  Dr. 
Brown  exciting  powers,  has  a  conftant  and 
unremitting  tendency  to  weaken  the  organiza- 
tion of  the  part,  to.  diminifh  or  to  deftroy  the 
participation  of  Life  which  this  organization 
had  received,  and,  finally,  to  prevent  excite- 
ment or  action,  the  ultimate  tStdi  of  this  vital 
principle  adting  through  the  medium  of  the 
organs  of  which  the  fyftem  is  compofed. 

It  was  in  reverfing  this  order  of  things,  in- 
ftead  of  following  it,  that  Dr.  Brown  fell  into 
confufion  and  error  ;  he  miftook  excitement 
for  a  caufe  inftead  of  an  elfed; ;  he  faw  it  an 
effed  produced,  and  falfely  believed  it  to  be  a 
producing  caufe ;  an  effcd:  produced,  occa- 
fional  and  not  conftant,  by  the  organs  as  the 
inftrumental  caufe,  from  the  energy  of  Life, 
th^  primary  and  eflential  caufe  in  which  the 
fource  and  power  of  adtion  eflentially  reiides. 

Lnftead  of  fufpending  the  phsenomena  which 

every 
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every  animated  fyftem  difplays  to  the  excita- 
bility, which  he  at  firft  allowSj  he  either  divides 
the  caiife  by  which  thefe  phaenomeria  are  pro- 
duced, by  afcribing  them  to  the  exciting  power 
acting  on  the  excitability,  or  elfe  he  aban- 
dons altogether  the  power  of  the  excitability 
(of  Life),  by  afcribing  the  prodiidtion  of  the 
phsEnomena  to  the  exciting  powers  alone,  or 
things  external  to  the  fyftem :  he  therefore 
afTerts  that  the  operation  of  this  external  power 
produces  excitement,  and  that  excitement  it- 
felf  conjiitiitcs  the  true  caufe  of  Life.    P.  1 4. 

It  is  very  evident  to  me,  that  Dr.  Brown 
had  no  definite  ideas  whatever  of  the  relation 
which  different  things  bear  to  each  other  j  that 
he  in  confequence  has  confounded  power  with 
weaknefs,  weaknefs  with  power ;  frequently 
miftaking  one  for  the  other,  as  well  caufe  for 
effect,  as  efFecSt  for  caufe. 

The  moft  common  obfervation  ought  to 
have  taught  him,  that  although  power  in  the 
abftrad  is  a  pofitive  principle ;  yer,  when  it  is 
confidered  as  refiding  in  any  fubje£t  whatever, 
it  no  longer  continues  a  pofitive,  but  imme- 
diately becomes  a  relative  term  :  the  relation  of 
power  which  the  excitability  (Life,  or  living 
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fyftem)  bore  to  the  things  by  which  it  was 
furrounded,  depended  on  the  weaknefs  or  ap- 
titude they  poffefs,  not  of  exciting,  but  of 
being  excited  upon ;  not  of  changing,  but 
of  being  changed  ;  not  of  producing  adlion 
according  to  the  nature  of  each,  whether  bread 
or  meat,  brandy  or  water ;  but  of  becoming 
fubfervient  to  the  power  which  the  excita- 
bility poflefTed  in  which  it  refided,  and  by  the 
energy  of  which  it  was  difplayed  in  the  pro- 
dudion  of  adion. 

The  exciting  powers  therefore,  according 
to  him,  conftitute  the  caufe,  of  which  excite- 
ment is  the  efFedt ;  and  in  this  effed:,  in  this 
excitement  Life  is  formed,  and  continues  to 
fubfiR  j  to  fubfift  indeed  no  longer  than  the 
exciting  powers  continue  to  ad  ;  to  ceafe  the 
inftant  they  are  fubtraded  and  withheld. 

It  is  therefore  neceflary  for  me  to  enquire 
what  are  thefe  Life-producing  powers  which 
poffefs  this  diftinguifhed  faculty  of  imparting 
Life  when  it  is  exhaufted;  of  diminilTiing  Life 
when  it  is  augmented,  and  of  renewing  Life 
when  it  is  diffipated. 

According  to  him,  they  are  various  in  num- 
ber, they  are  both  mental  and  corporeal.  I 

ftiall 
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fhall  not  extend  my  enquiry  to  thofe  that  have 
a  dh-ea  and  immediate  tendency  to  deftroy 
Life,  inftead  of  producing  it,  and  which  he 
has  introduced  in  his  Vocabulary,  "  fuch  as 
poifons^  contagions^  or  thofe  that  proceed  from 
the  energy  of  mind,  as  thinking,  emotion  and 
paffion  ;  mufcular  contradion,  and  the  func- 
tions of  the  body  itfelf."  I  fhall  confine  my- 
felf  to  the  confideration  of  thofe  articles  which 
he  has  efpecially  enumerated  and  arranged,  and 
which  he  fuppofes  polTefs  in  a  diftinguifhed 
and  graduated  degree  the  power  of  producing 
life  or  excitement.  At  the  head  of  thefe  are, 
I.  Opium,  2.  Spirituous  Liquors,  3.  Mufk,  4. 
Cinchona  or  Bark. 

The  firft  of  thefe  Life-producing  caufes  is  a 
juice  extraded  from  a  well  known  vegetable 
called  Poppy  :  it  is  generally  obtained  by  boil- 
ing and  par-boiling  the  heads  until  an  extrad 
is  formed  :  (this  extrad  dilTolv'ed  with  alcohol 
makesa  tindure):  after  the  extrad  is  obtained, 
and  fet  afide  for  months  and  years,  and  when 
it  no  more  refembl^s  the  living  vegetable  from 
which  it  was  procured,  than  it  does  the  hu- 
man fyftem  which  it  is  deftined  to  refufcitate^ 
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or  than  alcohol  does  the  vegetable  by  the  de« 
compofition  of  which  it  is  produced. 

The  fecond  is  Brandy.  It  is  procured  in 
different  countries  from  different  fubftances  : 
in  warm  climates  it  is  the  product  of  the  firfl 
flage  of  fermentation  which  grapes  fuftain ; 
it  is  produced  by  the  death  of  the  vegetable, 
in  confequence  of  which  it  becomes  decom- 
pofed  and  refolved  into  a  common  flate.  In 
this  country,  Alcohol  is  obtained  by  diftil- 
lation  from  ftinking  and  damaged  wheat  or 
barley. 

Thirdly,  Mii/k  is  an  animal  fubflance  pro- 
duced by  the  excretory  gland  of  an  animal  of 
the  feline  clafs ;  this  gland  is  fituated  clofe  to 
the  anus  of  the  beaft,  and,  according  to  Dr. 
Brown's  opinion,  is  the  third  in  rank  of  Life- 
producing  caufes  in  Man! 

The  fourth  is  the  Cinchona  of  Linnaeus,  or 
what  is  vulgarly  called  Peruvian  Bark.  This 
fubftance  is  the  fourth  in  order,  and  which  is 
fuppofed  to  polTefs  the  power  in  the  fourth 
degree  of  producing  excitement,  or  the  true 
caufe  of  Life.  We  have  a  particular  and  fa- 
miliar example  of  the  adion  of  bark  upon 
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animal  matter,  when  animal  matter  has  not 
the  power  of  ading  upon  bark,  or  at  leaft 
when  there  is  a  mutual  adion  between  both: 
when  the  bark,  the  exciting  power,  ads  upon 
the  excitability  which  the  fkin  contains,  the 
procefs  is  called  tanning,  and  the  thing  pro- 
duced is  called  leather  :  there  is  an  union  that 
takes  place  between  both,  between  the  bark  ^ 
and  the  fkin.  More  need  not,  I  believe,  be 
faid  upon  the  fubjed  to  make  it  more  abfurd 
than  it  prima  facie  appears. 

Theie  are  the  exciting  powers  of  Dr. 
Brown,  thefe  are  the  effeds  that  they  invari- 
ably produce,  and  which  evidently  prove  that 
Life  is  not  a  forced  but  an  original  ftate :  that 
it  is  not  produced  or  preferved  by  the  opera- 
tion of  external  caufes 

*  It  is  foreign  to  my  difpofition  to  wifli  to  tarnilh  the 
good  reputation  of  the  dead,  if  it  were  not  with  a  view 
of  doing  good  to  the  living.  I  fl:iould  therefore  leave 
Dr.  Brown's  memory  with  all  the  charader  attached  to 
it,  if  it  were  not  for  the  mifchlef  which  his  dodlrines  at 
this  moment  produce,  I  know  very  well,  that  in  this 
country,  the  generality  ol  regular  praditioners,  who  claim 
any  pretenfions  to  fcience,"  have  adopted  the  Brunonian 
Syflem  altogetherjj  ^nd  accommodated  their  pradice  to 
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it.  The  influence  it  has  had  abroad  may  be  collefled  horn 
Dr.  Beddoes  himfelf,  in  a  Note  he  has  infcrted  at  the 
conclufion  of  his  own  Obfervations.  "  Since  the  preced- 
ing pages  were  printed,"  fays  the  Doftor,  "  I  have  received 
further  indubitable  proofs  of  the  afcendapcy  which  the 
truths  [he  ought  to  have  faid  the  lies]  promulgated  by 
Brown  are  gaining  over  men's  minds  in  different  parts  of 
Europe.  A  tranflation  of  his  '  Obfervations'  was  publiflied 
atPavia  in  1792,  and  again  re-publilhed  at  Venice;  and  'n\ 
a  Letter  accompanying  a  copy  of  the  Tranflation,  Dr.  Ro- 
fari,  by  whom  it  is  written,  fays,  '  In  the  Univerfity  of 
Pavia,  undoubtedly  one  of  the  firft  in  Europe,  there  is 
hardly  a  ftudent  ENDOWED  WITH  TALENT,  who 
is  not  a  Brunonian ;  the  do£trine  begins  equally  to  fpread 
in  Germany,  France,  Genoa,  and  different  parts  of  Italy, 
&c.' "  And  again.  Dr.  B.  fays,  "  The  Reader  may  efti- 
matc  what  it  is  to  have  put  fo  many  nations  into  the 
right  path  of  medical  inveftigation  ;  and  though  we  (houid 
be  out- dripped  in  medicine  by  the  awakened  genius  of^" 
France  [in  chemiftry,  I  fuppofe  the  Doctor  means],  or  the 
enlightened  indufl;ry  of  Germany,  we  fhall  not  be  without 
confolation;  fince,  in  confequence  of  Brown's  difcoveries, 
our  countrymen  labouring  under  diforders,fuch  as  we  can- 
not cure,  Hand  a  chance  of  profiting  by  the  colle£live  ef- 
forts of  human  ingenuity  !  !" 

Medical  men  therefore  are  nqt  only  bound  to  correiSl  the 
operation  of  the  poifon  which  this  do£lrine  is  producing 
throughout  Europe  ;  but  they  are  exprefsly  called  upon  by 
the  author  himfelf,  to  attack  and  controvert  it  if  they  can. 
The  author  fays,  "  that  in  prefixing  his  name  to  both 
forms  of  his  work,  he  has  thrown  the  gauntlet  to  its  nu- 
merous 
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^-nerous  but  anonymous  6ppofers  :  they  are  therefore  call- 
ed upon  now  or  never  to  difprove  it,  and  the  judicious 
and  candid  part  of  mankind  to  judge  between  the  parties." 
f^ide  the  Author^ s  Preface^  P-  S^* 

It-has  been  a  matter  of  aftonifliment  to  me,  whiltl:  books 
are  every  dav  publifhed  to  enforce  the  Brunonian  doftrine, 
that  none  appear  to  controvert  it.  I  therefore  avow  to  take 
up  the  gauntlet-,  and  although  I  do  not  mean  to  follow 
Dr.  Brown  through  every  particular  part,  I  ftiall  continue 
to  attack  in  the  progrefs  of  this  work  his  fundamental 
principles.  If, I  fucceed  in  proving  that  they  are  erroneous, 
it  is  impofiible  that  the  application  of  them  to  the  healing 
ajrt  can  be  tr.ue,  or  to  calculate  the  mifchief  they  produce- 
Nothing  indeed  will  prove  in  a  more  decided  manner  the 
error  of  my  own  opinion,  than  eftablilhing  the  truth  of 
Dr,  Brown's.  I  fliall  certainly  not  conceive  myfelf  bound 
to  anfwer  the  fuggeft'ions  of  his  difciples  in  general,  or  the 
bad  opinions  of -bad  authors.  If  however  Dr.  Beddoes 
{hould  think  proper  to  defend  the  fyftem  he  has  proclaim- 
ed, I  promife  to  give  a  reply  to  this  very  refpe£lable  Gen- 
tleman, if  I  find  his  matter  and  manner  deferving  of  one. 
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CHAP.  VII. 
OF  DR.  Darwin's  doctrine. 

Difficult  and  even  impofflble  to  underjland — not  fo  iv'tth  his 
verfe^  always  brilliant  and  harmonious. 

It  were  improper  in  me  either  to  approve 
or  condemn  a  fyftem  I  do  not  underftand.  I 
am  ready  to  confefs  that  the  brilliancy  of  Dr. 
Darwin's  imagination  is  too  great  for  the  dul- 
nefs  of  my  conception.  Truth  is  not  fo  dif* 
ficult  of  acccfs ;  it  is  error  alone  wrapt  up  in 
compound  and  afFe£ted  language  that  cannot 
be  attained. 

When  Darwin  fings,  by  fairy  fancy  bleft. 
Of  love-fick  rofesj  and  of  flirubs  diftreft  ; 
Charm'd  with  thofe  drains  that  elegantly  flow, 
Like  him  we  languifh,  and  like  them  we  glow : 
But,  Science,  when  he  feeks  thy  thorny  way, 
And  hopes  to  rival  Truth's  immortal  day  ; 
Then  rural  Loves  the  vain  attempt  deplore, 
And  fylvan  Nature  knows  her  bard  no  more. 
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C  H  A  P.  VIII. 

THE  PROCESSION  OF  LIVING  BEINGS. 

A  general  review  of  the  uuhole  chain  of  animated  exiflence — 
vegetables  proved  to  be  more  perfeB  in  their  frame  than 
brutes — brutes  more  perfeEl  than  the  human  f pedes— the 
reafon  fjewn  to  arife  from  the  difference  in  the  fnal  caufe 
of  their  exijlence—the  affertion  tefiified  by  faBs  taken 
from  the  different  orders  of  living  beings — their  preferva- 
iive  and  procreative  powers  fated — the  different  periods  of 
longevity  in  vegetables  in  general y  and  animals  in  particular y 
k^c.  ^c.  t^Q. 

If  we  take  a  general  review  of  the  fyftem 
of  nature,  we  fhall  be  led  to  conclude,  that  a 
regular  chain  of  order  and  fubordination  exifts 
not  only  in  the  common  matter  of  which  it 
is  compofed,  but  alfo  of  the  various  animated 
beings  it  contains.  The  analogy  that  fubfifts 
between  the  different  links  of  this  vaft  chain 
is  fo  gradual  and  eafy,  that  if  is  often  very 
difficult  to  fay  where  the  one  ends  and  the 
other  begins ;  what  are  the  different  marks 
by  which  fome  part  of  the  mineral  kingdom 
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is  dlftinguifhed  from  the  vegetable,  and  feme 
fpecies  of  the  vegetable  from  the  animal,  un- 
til its  final  termination  in  the  human  fpecies. ' 

Although  the  relation  and  fimilitude  which 
the  various  individuals  bear  to  the  fpecies,  as 
well  as  the  different  fpecies  to  the  fame  genus, 
are  great  and  ftriking,  there  notwithftanding 
fubfifl;  fhades  of  difference  between  every  partj 
fo  that,  when  the  extremes  are  compared, 
inftead  of  analogy  there  is  a  total  difference  be- 
tween them.  Vaft  and  immenfe  as  the  chafm 
adually  is,  which  feparates  both,  it  notwith- 
ftanding is  filled  up  by  a  regular  proceffion 
of  beings  both  animal  and  vegetable,  until  we 
finally  terminate  at  formlefs  and  inanimate 
matter,  all  ppffeffmg  different  powers,  facul- 
ties and  aptitudes,  concatenating  the  two  ex- 
tremes ;  the  perfe(ft  with  the  imperfedl,  the 
rational  with  the  irrational,  the  adtiye  with  the 
paffive,  the  fimple  with  the  compound,  the  or- 
ganized with  the  diforganized,  that  God  may 
be  all  in  all  in  connecting  every  thing  together. 

In  taking  a  general  review  of  this  kind,  we 
ought  to  contemplate  the  nature  of  the  various 
orders  of  animated  beings,  when  placed  in 
fituations  congenial  to  the  nature  of  each, 
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and  not  when  they  have  been  removed  to 
different  climates,  and  exifting  in  different  me- 
dia for  which  they  were  never  defigned :  it  is 
then  that  we  fhall  find  that  the  living  power 
of  vegetables  is  ftronger  than  that  of  brutes, 
as  the  living  power  of  brutes  is  ftronger  than 
that  of  the  human  fpecies;  and  that  we  fhall 
behold  the  felf-fufficiency  of  the  one  and  the 
total  indigency  of  the  other. 

It  is  univerfally  true,  that  the  perfe(Stion  of 
every  fyftem  depends  on  the  power  it  poffeffes 
of  being  fufficient  to  itfelf,  without  the  addi- 
tion of  any  external  aid  :  on  the  contrary, 
the  impprfedion  of  every  fyftem  confifts  in 
the  number  of  its  wants,  and  in  the  degree  in 
which  it  is  deftitute  of  the  means  by  which 
thofe  wants  can  be  fupplied,  without  the  pof- 
feffion  of  which  it  could  not  fulfil  the  final 
caufe  of  its  exiftence. 

Affuming  felf-fufliciency  as  the  ftandard  of 
perfedion  in  every  fyftem,  with  a  view  of  ac- 
compHfhing  the  final  caufe  of  its  exiftence  ; 
let  us  now  make  a  curfory  examination  of  the 
different  powers  the  vegetable  and  animal  fyf- 
tems  poffefs,  not  only  with  refpea:  to  their  fe- 
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veral  wants,  but  to  the  means  by  whicli  thofe 
"Wants  can  be  relieved. 

Vegetables  are  fixed  to  thd  earth  by  their 
roots,  as  the  proper  element  for  them  to  re- 
fide,  and  are  placed  by  nature  in  fituationS 
where  they  find  nourifliment  without  fcek- 
ing  for  it.  The  coral,  that  is  fituated  at  the 
bottom  of  the  fea,  on  which  it  feeds,  is  felf- 
fufficient  without  organs  of  loco-motion,  or 
of  apprehenfion.  On  the  contrary,  the  mod 
complicated  animals  are  loco-motive  in  the 
medium  of  air  ;  in  their  infant  ftate  they  are 
totally  indigent  of  themfelves ;  without  the 
prote£ting  hand  of  their  parents,  or  of  foreign 
aid,  they  no  fooner  come  into  exiftence  than 
they  would  be  immediately  cut  off ;  and  in 
their  adult  ftate  they  cannot  obtain  means  of 
fupport  without  labour  and  fatigue.  The  for- 
mer vegetates  and  flourifhes  for  months,  years, 
and  even  centuries,  by  means  of  fluids  only,— 
of  the  fimple  nourifhment  of  water  and  of  air, 
which  they  principally  receive  through  the 
medium  of  the  foil.  The  latter  require  not 
fluids  only,  but  folids  alfo,  either  of  an  animal 
or  vegetable  kind,  for  their  nouriiQiment  and 
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fupport ;  they  are  perpetually  indigent  of  air  ; 
their  vital  adtions  immediately  ceafe,  if  they 
are  deprived  of  its  influence,  either  by  im- 
merfion,  inhumation,  or  ftrangulation. 

Vegetables  have  their  organs  of  vitality  and 
of  incretion,fecured  from  foreign  danger,  and  in 
a  certain  degree  from  the  influence  of  climate, 
by  their  refidence  in  the  earth.  The  human 
fpecies,  by  its  refidence  in  the  air,  is  per- 
petually expofed  to  the  vicifTitudes  of  climate, 
and  is  often  born  in  deftitute  fituations ;  it 
often  falls  a  prey  to  the  voracity  of  the  brutej 
and  to  the  barbarity  of  man.  The  mofl 
fimple  and  felf-fufHcient  vegetables  receive 
nourifhn;ient  from  every  part  by  the  mofl 
fimple  poffible  means.  On  the  contrary,  the 
human  fpecies  cannot  exift  without  food,  and 
without  air  taken  in  by  particular  parts ;  and 
it  is  not  without  an  elaborate  procefs  that  they 
contribute  to  the  immediate  fupport  of  their 
fy flem,  or  are  employed  for  the  purpofe  of  fe- 
cretion  in  general,  or  procreation  in  particu- 
lar. Such  is  the  felf-fufEciency  of  the  mofl 
perfcdl  vegetables,  that  they  flourifh  and  pro- 
pagate without  the  necefTity  of  having  organs 
of  fenfe  or  of  apprehenfion.  On  the  contrary, 

fuch 
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fuch  is  the  abjedt  and  imperfect  condition  of 
the  human  fpecies  in  this  refpedtj  that  with- 
out organs  of  apprehenfion  it  could  not  pof- 
fibly  obtain  the  means  of  fupport ;  it  would 
perifh  for  want,  without  fulfiUing  the  end  of 
its  exiftence. 

If  we  caft  an  eye  on  the  furface  of  the  earth, 
we  fhall  be  at  once  convinced  of  the  pro- 
lific power  of  vegetables,  and  of  the  lower 
order  of  animals,  with  relation  to  thofe  of  a 
higher  clafs.  Whilft  fome  vegetables  can  be 
propagated  by  branches  and  buds,  by  ieeds, 
by  fuckers,  and  by  leaves ;  the  higher  order  of 
animals  have  not  only  their  mode  of  propa* 
gation  limited  to  one,  but  they  require  the 
union  of  two  fubjects  before  it  can  be  ac- 
compli fhed. 

If  we  compare  the  propagating  power  of 
each,  we  fhall  be  at  once  convinced  of  the 
prolific  nature  of  the  one,  and  of  the  com- 
parative flerility  of  the  other.  One  fmgle 
plant  of  elecampane  fhall  frequently  produce, 
in  one  feafon,  above  three  thoufand  feeds,  the 
poppy  three  thoufand  two  hundred,  the  fun- 
flower  four  thoufand,  and  the  tobacco  plant 
would  feem  to  have  no  bounds  to  the  extent 
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of  Its  propagating  power;  it  has  been  known 
to  bring  to  maturity  forty  thoufand  three 
hundred  and  twenty  feeds.  If  it  were  not, 
therefore,  for  the  deftruCtion  which  vegetables 
fuftain  by  the  various  animals  to  which  they 
aftord  nouriftiment,  not  only  the  bofom  but 
the  furface  of  the  earth  would  be  a  vaft  ani- 
mated column. 

The  prolific  power  of  the  infe(Sh  tribe  is 
equally  notorious :  a  fingle  mite  will,  in  a  few 
days,  reproduce  its  fpecies  a  thoufand  times  *• 

Endlefs  would  be  the  tafk  to  enumerate  the 
immenfe  quantity  of  ova  which  fifh  evolve : 
the  roe,  or  ovarium,  when  arrived  to  maturity, 
is  frequently  as  large  as  the  fifh  in  its  torpid 
condition.  The  fize  of  the  ovarium  is  parti- 
cularly ftriking  in  the  amphibia,  as  the  frog, 
turtle,  &c.  There  was  a  turtle  killed  in  Lon- 
don two  years  ago,  out  of  which  two  thoufand 
five  hundred  eggs  were  obtained ;  and  it  Is 
probable  that  in  tropical  climates  there  are 
many  that  are  far  more  prolific. 

•  So  attached  was  Lewenhoek  to  the  propagating  power 
of  the  inlea  tribe,  that  he  ufed  to  keep  lice  in  his  ftock- 
ings,  in  order  to  behold  their  wonderful  powers  of  pro- 
pagation ! 

VOL.  I.  H  Although 
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Although  the  propagathig  power  of  birds  Is 
more  limited  than  of  fifli,  it  certainly  is  very 
confiderable.  Hens  frequently  lay  forty  or  fifty 
eggs  in  one  feafon ;  and  when  we  refled  that 
pigeons  can  hatch  nine  times  in  one  year, 
they  can  multiply  their  fpecies  in  four  years 
near  fifteen  thoufand  times 

The  power  of  procreation  certainly  fufFers 
confiderable  abatement  in  the  hidier  order  of 
animals,  and  more  efpeclally  amongft  thofe 
that  are  particularly  diftinguiflied  for  the  mag- 
nitude of  their  fize,  and  the  degree  of  ration- 
ality they  pofTefs.  An  elephant  feldom  pro- 
duces more  than  one  young  in  two  years ; 
whilli,  on  the  contrary,  rabbits  and  cats  pro- 
pagate every  fix  weeks. 

In  vegetables,  the  a6l  of  evolution  is  efFe^led 
independent  of  the  parent  ftock.  They  flied  their 
feed,  fifh  depofit  their  fpawn,  and  oviparous 
animals  lay  their  eggs ;  and  fuch  is  the  perfec- 
tion of  this  living  power  they  poflefs,  that  the 
influence  of  the  medium  in  which  they  are 
depofited  is  generally  adequate  to  anfwer  the 
purpofe  of  vegetation  and  of  incubation.  We 
all  fee  the  multitude  of  maggots  that  are  ge- 

*  Vide  Encycl.  Brit. 

■  Derated 
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nerated  in  rotten  cheefe,  and  of  other  infers 
that  are  produced  in  other  animal  matter  that 
is  undergoing  the  procefs  of  putrefadion.  On 
the  contrary,  in  the  higher  order  of  animals, 
the  evohition  of  the  offspring  is  totally  indi- 
gent of  its  parent  during  the  period  of  gefta- 
tion,  and  which  marks  the  diftin£tion  between 
viviparous  and  oviparous  animals  :  in  the  latter 
conception  is  the  caufe,  of  which  geftation  is 
the  necefTary  eifed,  and  parturition  the  ulti- 
mate refult. 

If  we  examine  the  various  orders  of  animals^ 
we  lhall  find  that  the  difficulty  of  parturition 
and  the  concomitant  danger  progreffively  in- 
creafe  from  the  moft  fimple  to  the  moft  com- 
plicated ;  that  it  is  lefs  in  vegetables  than  in 
animals ;  lefs  in  oviparous  than  in  viviparous  ; 
lefs  in  brutes  than  in  the  human  fpecies  ;  and, 
finally,  lefs  in  favage  than  in  polifhed  na- 
tions. The  labour  and  anguiih  of  the  parent 
till  that  awful  and  important  procefs  is  accom- 
plifhed,  the  lamentation  and  cries  of  the  infant 
as  foon  as  it  is  born,  all  prove  the  imperfection 
and  indigence  of  the  human  frame 

If 


•  No  doubt  can  exift  but  that  the  vegetable  fyftem  very 

H  a  often 
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if  the  offspring  produced  be  examined,  wc 
fliall  find  that  the  fimilitude  it  bears  to  the 
patent  is  more  perfed  in  vegetables,  and  in 
the  lower  otder  of  ariimals,  than  it  is  in  the 
higher,  and  efpecially  in  the  human  fpecies ; 
and  that  monftrofities  and  deformities  are  lefs 
frequently  feen  in  the  one  than  in  the  other. 
The  deformities  we  occafionally  behold  in  ve- 
getables can  generally  be  traced  to  fome  me- 
chanical caufe  in  the  foil :  on  the  contrary,  in 
the  human  fpecies,  it  is  impoffible  to  aflign  any 
teafonable  caufe  for  the  various  prseternatural 
appearances  we  frequently  behold  individuals 
polfefs ;  and  if  I  were  difpofed  to  admit  that 
maternal  defires  or  propenfities  could  have  any 
influence  on  the  offspring,  it  would  on^y  be  a 
ftroriger  proof  of  the  imperfedion  of  the  fpe- 
cies ;  it  would  fhew,  that  when  the  imagi- 
nation is  rrtoft  ftrong  the  power  of  corporeal 
perfedion  is  moft  weak ;  weaker,  therefore, 

often  fufFers  in  a  very  confiderable  manner,  in  confequencc 
of  its  prolific  nature.  Trees  frequently  die  from  excefs 
in  their  generating  power,  and  we  often  find  that  their 
prolific  powers  are  weakened  when  they  have  borne  too 
much  fruit  the  preceding  year.  An  exception  alfo  feems 
to  exfft  amongft  cats,  as  they  very  often  fall  vidims  to  the 
cffefls  of  parturition. 

in 
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In  the  moft  enlightened  than  in  the  moft 
imbecil  of  mankind  ;  and,  finally,  weaker  in 
the  brute  than  in  the  vegetable  tribe. 

If  we  compare  the  powers  of  reftoration 
which  vegetables  poflefs,  and  efpecially  thofe 
of  the  moft  fimple  kind,  with  thofe  of  the 
moft  complicated  animals,  and  efpecially  of 
the  human  fpecies ;  the  fuperiority  of  the  one 
is  as  remarkable  as  the  inferiority  of  the 
other.  Vegetables  pofTefs  the  power  of  cica- 
trizing wounds,  and  of  reftoring  limbs  that 
have  been  deftroyed*.  The  human  fpecies  are 
wholly  deftitute  of  the  power  of  reftoring 
limbs  ;  they  only  retain  the  capacity  of  cica- 
trization, either  by  granulation  or  fimple  ad- 
hefion  of  the  fides.  Although  it  is  true  that 
there  are  fome  difeafes  to  which  vegetables 
are  expofed,  thefe  are  principally  confined  to 
thofe  fyftems  whofe  natural  powers  have  been 
weakened  by  the  art  and  Ikill  of  the  botanift. 
I  admit  that  in  many  inftances  they  have  been 
meliorated  with  a  view  to  our  ufe,  but  tl^eir 

*  In  the  clafs  of  Fungi,  the  more  their  difFerent  parts 
are  cut,  the  quicker  they  grow :  fo  great  indeed  is  the 
extent  of  their  living  power,  that  one  would  almoft  fup- 
pofe  it  to  be  in^xhauftible. 

3  own 
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own  health  and  ftrength  have  been  Impaired 
by  cultivation  and  difcipline.  On  the  contrary, 
the  human  fpecies,  from  the  complication  of 
its  fabric,  has  various  wants  with  which  it 
muft  be  perpetually  fupplied,  and  is  predif- 
pofed  to  various  difeafes  from  which  the  ve- 
getable fyftem  is  totally  exempt. 

Vegetables  fufFer  Isefion  and  violence  to  an 
almoft  infinite  extent,  without  having  their 
prefervative  or  even  vegetating  power  de- 
)  ftroyed.  It  is  the  cafe  with  the  firft  and  lower 
order  of  animals  and  of  brutes.    The  power 
of  the  polypus,  and  of  reptiles,  in  this  refped, 
is  particularly  ftiiking.    Worms,  eels,  and  va- 
rious others  of  the  fame  clafs,  may  be  cut  into 
the  fmalleft  pieces,  and  each  piece  fhall  ftill 
retain  the  power  of  motion ;  and  the  amphibia, 
as  the  turtle,  frog,  &c.  live  for  a  confiderable 
time  (feveral  months)  after  decapitation,  or 
lofs  of  the  heart :  and  the  fadt  mentioned 
by  Spallanzani,  andwitneffed  by  many  others, 
may  be  here  ftated — that  the  male  toad,  that 
was  beheaded  during  the  adt  of  fexual  in- 
tercourfe,  was  not  incapacitated,  or  even  de- 
terred from  accompliihing  the  objed^:  of  its 
amour. 

While 
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While  infeds  and  hair-worms  have  been 
completely  dried,  by  expofure  to  the  fun,  and 
afterwards  parched  up  in  an  oven  ;  at  the  ex- 
piration of  fix  months,  water  was  poured  up- 
on them,  and  their  adion  progreffively  re^ 
turned. 

If  wc  afcend,  and  examine  the  power  of 
animals  whofe  external  organization  is  appa- 
rently the  fame  as  that  of  the  human  fpecies, 
we  fhall  find  that  thofe  far  exceed  that  of 
the  other.  I  (hall  merely  mention  the  optic 
power  of  the  lynx,  and  of  the  whole  feline 
fpecies,  that  diftinguifh  objeds  when  they 
are  to  us  involved  in  obfcurity  and  darknefs : 
the  auditory  and  olfadory  faculties  of  differ- 
ent fpecies  of  the  canine  race,  with  their  power 
of  motion. 

Shall  I  fpeak  of  the  ftrength  and  magnitude 
of  the  elephant  and  whale  ?  Although  it  would 
feem  that  the  largeft  whales  have  been  moftly 
deftroyed  within  the  ar6lic  circle,  inftances 
occafionally  happen  in  the  torrid  zone,  by 
which  we  can  judge  of  what  they  ufed  to  be, 
and  where  they  are  ftill  near  i6o  feet  in  length. 

Shall  I  fpeak  of  the  felf-fufficiency  of  the 
camel  or  the  dromedary,  that  fupports  itfelf 

H  4  for 
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for  months,  without  other  drink  than  what  Is 
fuppiied  from  the  internal  refervoir  of  water  it 
contains  ?  If  we  trace  the  refpedbive  power, 
slnd  examine  the  organization  of  different  fyf- 
tems,  we  fhall  be  led  to  conclude,  from  a  fur- 
vey  of  fads,  that  vegetables  in  general,  and 
the  moft  fimple  animals  in  particular,  have 
their  wants  moft  limited,  and  are  placed  by 
nature  in  fituations  where  thofe  wants  can 
be  moft  readily  fuppiied  ;  on  the  contrary, 
that  the  more  complicated  animals,  and  efpe- 
cially  the  human  fpecies,  are  infinitely  more 
helplefs  and  more  indigent  than  any  of  the 
Teft ;  requiring  the  afliftance  of  more  exter- 
nal caufes,  with  lefs  inherent  power  in  the 
animal  itfelf  by  which  It  can  fupport  itfelf. 

If  we  examine  the  various  means  by  which 
the  celTatlon  of  vital  adion  may  be  induced, 
either  immediately  or  through  the  medium  of 
difeafe,  we  fhall  find  that  there  is  an  endlefs 
variety  in  the  morbid  ftate  of  the  conftitu- 
tionj  and  that  the  nofology  oi  afphyxia  (i.e. 
fudden  death)  comprehends  various  genera  and 
fpecies. 

The  premature  mortality  of  the  human  fpe- 
cies in  utero^  and  in  the  infant  ftate,  when  com- 
pared 
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pared  to  animals  or  vegetables,  may  be  flated 
as  a  further  proof  of  the  imperfedion  of  its 
frame  :  not  lefs  than  one  half  are  reported  to 
die  before  they  have  pafTed  the  fhort  period  of 
their  early  infancy. 

How  often  it  is  prematurely  fhortened  we 
have  dally  opportunities  to  witnefs.  How  far 
it  may  be  extended,  is  with  tolerable  accu- 
racy limited,  and  known.  Thofe  who  preferve 
their  power,  and  enjoy  their  faculties,  for  fixty 
or  feventy  years,  may  be  confidered  as  for- 
tunate beings  :  thofe  who  reach  to  fourfcore 
are  expofed  to  decrepitude  and  difeafe :  and 
though  this  would  feem  to  be  the  deftined 
period  of  human  exiftence,  there  are  various 
exceptions  which  occafionally  occur,  when  we 
find  it  greatly  extends  thefe  boundaries  :  the 
Philofophical  Tranfadions  record  various  in- 
habitants of  thefe  kingdoms  that  have  attained 
very  advanced  periods  of  longevity  ;  I  fhali. 
mention  a  few  of  the  moft  remarkable  of  thefe, 
viz. 

Henry  Jenkins  was  born  in  Yorkfhire, 
died  December  the  8th,  1670,  aged  169;  he 
was  twelve  years  of  age  when  the  battle  of 
Flowdenfield  was  fought,  in  15 13  :  it  feems 
from  records  in  the  Court  of  Chancery,  that 

he 
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he  had  an  oath  adminiftered  to  him,  and  ap- 
peared as  an  evidence  140  years  before  his 
death  :  he  was  a  fifherman  by  occupation,  and 
was  able  at  the  age  of  100  to  fwim  acrofs 
rapid  rivers. 

James  Bowles,  of  Killingworth,  died  Aug. 
15,  1656,  aged  152.  He  was  a  menial  fervant 
to  a  poor  farmer:  at  120  years  of  age  he  fell 
in  love,  and  had  the  courage  to  marry  a  wi- 
dow for  his  fecond  wife ;  and  it  is  ftated  with 
apparent  fidelity,  that  fhe  repeatedly  declared, 
during  the  twelve  years  they  were  united,  that 
fo  far  from  betraying  any  figns  of  infirmity, 
he  was  of  a  warm  amorous  nature :  it  may 
be  further  ftated,  that  thefe  old  people  were 
brought  up  in  penury,  and  lived  on  the 
coarfeft  food ;  and  finally  fubfifted  by  the 
precarious  afiTiftance  from  alms. 

Thomas  Parr,  an  inhabitant  of  Shropftiire, 
died  Nov.  16,  1635,  aged  152. 

Amongft  the  females  it  is  ftated,  in  an  arti- 
cle in  the  London  Chronicle,  that  a  negro  w-o- 
man,  called  Louifa  Trufco,  born  in  Inconia 
in  South  America,  aged  175,  was  ftill  living 
0(St.  5,  1780  :  and  it  is  mentioned  in  Raleigh's 
Hiftoiy,  that  the  Countefs  of  Defmond,  a  na- 
tive of  Ireland,  was  140  years  old. 

Thefc 
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Thefe  inftances  of  longevity  are  fhort-lived 
when  compared  to  the  exiftence  of  the  ante- 
diluvians, including  a  period  of  1600  years; 
the  inhabitants  were  giants  in  fize,  and  almoft 
eternal  in  their  exiftence.  Adam  has  by  fome 
been  fuppofed  to  have  been  900  yards  in 
height,  and  in  age  near  1000  years.  Shall  I 
fpeak  of  the  900  years  of  Methufalem  ? 

The  amazing  longevity  of  the  inhabitants 
before  the  Flood,  when  compared  to  thofe 
born  after  it,  has  caufed  feveral  attempts  to  be 
made,  with  a  view  of  reconciling  the  differ- 
ence. The  difference  in  the  chronology  of 
thofe  days  has  been  fuppofed  to  create  the 
miftake :  it  has  been  thought  by  fome,  that  the 
antediluvian  year  was  equivalent  to  our  lunar 
month  only. 

Others  again  have  thought  that  the  year 
until  the  time  of  Abraham  confifted  only  of 
three  months,  and  afterwards  extended  to 
eight ;  and  that  it  was  not  until  the  time  of 
Jofeph  that  it  was  made  to  confift  of  twelve  * 

Although  it    appears  from  fcrlpture,  iu 

*  It  is  worthy  of  remark,  that  it  is  ftill  the  praaicc 
amongfl:  fome  eaftern  nations  to  reckon  three  months 
only  to  the  year. 

the 
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the  latter  end  of  the  5th  chapter  of  Genefis, 
that  the  Patriarchs  at  firft  lived  to  the  period 
of  1000  years;  it  is  remarkable  that  in  the 
beginning  of  the  6'th,  we  are  told,  that  for 
the  wickednefs  of  man  his  days  were  fhort- 
ened,  "  when  the  wickednefs  of  man  was  great 
on  the  earth,  and  that  every  imagination  of 
the  thoughts  of  his  heart  was  only  evil  con- 
tinually." 

If  the  firft  conjecture  be  true,  then  muft  it 
follow,  that  the  antediluvians,  inftead  of  being 
longer  were  fliorter  lived  than  the  poft-dilu- 
vians;  and  if  the  fecond  conjedure  be  true,  the 
1600  years  before  the  Flood  will  be  reduced 
to  414 ;  and  the  900  years  of  old  Methufalem 
will  be  reduced  to  500.  Be  this  as  it  may,  we 
know  that,  at  the  time  David  wrote,  "  the 
days  of  our  age  were  threefcore  years  and  ten  ; 
and  though  men  be  fo  ftrong  that  they  come  to 
fourfcore,  yet  is  their  ftrength  then  but  labour 
and  forrow,  fo  foon  paffeth  it  away,  and  we 
ar,e  gone." 

On  the  contrary,  if  we  examine  the  age  of 
different  animated  fyftems,  we  fhall  find  that  it 
far  exceeds  that  of  the  human  fpecies.  In  their 
tarne  and  domefticated  ftate,  oppreffed  with 

3  labour 
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labour  and  flavery,  elephants  have  been  known 
to  live  130  years :  in  their  natural  ftate,  they 
often  exceed  200,  and  propagate  their  fpecies 
till  they  are  120:  it  is  thirty  years  before 
they  have  attained  their  fullnefs  of  growth. 

Amongft  birds,  the  eagle,  the  falcon,  the 
vulture,  may  be  ftated  as  inftances  of  longe- 
vity alfo :  many  eagles  have  been  preferved  in 
menageries  above  one  hundred  years ;  and  a 
falcon  was  caught  at  the  Cape  of  Good  Hope, 
with  a  golden  collar,  on  which  was  infcribed 
**  His  Majejiy  K.  James  of  England^  A?ino 
Dom,  1610."  It  had  been  at  liberty  182 
years  from  the  time  of  its'  efcape  ;  and  it  is 
uncertain  how  long  it  had  fubfifted  in  a  ftate 
of  captivity.  It  ftill  poffefled  fome  ftrength 
and  adlivity,  but  its  plumage  was  become 
white,  and  its  eyes  were  blind. 

It  is  very  difficult  to  fpeak  with  precifion, 
with  refped  to  the  extent  of  the  life  of  fifli ; 
but  when  we  know  that  a  common  carp,  con- 
fined in  a  common  fifli-pond,  fhall  frequently 
exceed  100  years  of  age,  we  may  conjcdure 
the  indefinite  period  of  exiftence  allotted  to 
different  fifti  that  inhabit  the  ocean.  A  friend  of 
mine  has  feveral  oyfter  (hells,  natives  of  the  In- 
dian 
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dian  ocean,  and  called  Keemo,  whofe  immenf^ 
dimenfions  are  worthy  of  being  recorded.  The 
largeft  is  in  length  3  feet  4  inches,  in  breadth 
1  feet  3  inches,  in  thick nefs  14  inches,  and 
in  weight,  without  the  upper  fliell,  220 
pounds* 

The  age  of  vegetables  may  be  afcertained 
with  more  facility  and  with  more  accuracy. 
The  different  layers  of  which  the  wood  is  com- 
pofed  are  diftributed  in  circles  nearly  concen- 
tric to  each  other,  one  of  which  is  formed 
every  year ;  fo  that  if  we  can  afcertain  the 
number  of  layers  of  which  the  wood  of  a  tree 
is  compofcd,  the  extent  of  its  age  may  beun- 
derftood  :  thefe  circles  are  particularly  evident 
in  the  oak.  Linnseus  diffeded  one,  in  which 
he  counted  300  of  thefe  layers,  from  whence 
he  concluded  it  was  as  many  years  of  age. 

There  is  an  oak  growing  in  Penihurft  Park, 
in  Kent,  well  known  by  the  name  of  the  Bar 
Oak,  not  lefs  remarkable  for  the  extent  of  its 
dimenfions,  than  for  having  been  planted  on 
the  day  that  the  celebrated  Sir  Philip  Sydney 
was  born  :  within  the  hollow  of  it  there  is  a 
feat  capable  of  containing  five  or  fix  perfons 
with  ea^e  : 

The 
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Feet.  Inch. 

The  girth  clofe  to  the  ground    35  6 

Ditto  I  foot  from  ditto    2?  ^ 

Ditto  5  feet  from  ditto    27  o 

Height  taken  by  fliadow   '•  73  ^ 

Girth  of  the  lowed  but  not  largeft  limb  6  g 


At  Tortworth,  in  Gloucefterfhire,  there  is 
a  chefnut  tree  52  feet  in  circumference  :  fo  far 
back  as  the  year  1150,  it  was  remarkable  for 
its  fize,  and  diftinguifhed  in  name  by  the 
great  chefnut  of  Tortworth  ;  fo  that  now  it  is 
probably  icoo  years  old.  I  fhall  conclude 
this  part  of  the  fubjedt,  by  relating  MefTrs. 
Howell  and  Brydone's  account  of  the  great 
chefnut  tree  growing  upon  Mount  ^tna,  and 
\?hich  has  been  for  fo  many  years  the  admira- 
tion and  aftonifhment  of  every  traveller  and 
botanlft.  It  is,  according  to  Mr.  Howell's  ac- 
count, 1 60  feet  in  circumference,  and  quite  hol- 
low within  ;  v/ithin  this  hollow,  there  is  an 
oven  for  the  purpofe  of  drying  nuts,  almonds, 
and  chefnuts,  with  a  view  to  conferving.  I 
find,  however,  that  this  account  does  not  imme- 
diately correfpond  with  Mr.  Brydone's.  This 
famous  tree,  known  by  the  name  of  Caftagna 
da  cento  Cavalli  (from  the  circumftance  that 
3  00  horfes  and  their  riders  had  flieltered  them- 

felvcs 
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felves  under  it  during  a  ftorm,  when  Jane  of 
Arragon  vifited  Mount  jEtna),  fays,  that  it  is 
only  a  bufh  of  five  large  trees  growing  to- 
gether, that  were  once  apparently  united  ;  the 
circumference  of  which,  Mr.  Brydone  and  Mr. 
Glover  found  amounted  to  204  feet :  another 
rifing  on  a  fingle  folid  ftem,  clofe  to  the  for- 
mer one  juft  mentioned,  meafured  two  feet 
above  the  ground  76  feet  in  circumference. 

u4  Table  of  the  Duration  of  Life  in  certain 
Animals, 


INSECT  TRIBE.  Years^ 
The  Spicier  -  -  I 

Scorpion  _  -  1 

Cricket  -  -  -  10 


JlSH. 

Crayfifh          *          -  20 

Pike          -  -  100 

Crocodile          -          -  -  100 

Tortoife          -  100 

Carp           -          -  -  150 

BIRDS. 

Hen           -           -  -  10 

Peacock          -          -  -  24 

Nightingale,  from  16  to  18 


The 
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JTears. 

'the  fc'anary  bird,  if  it  bree'ds  -  10 
 — -  if  it  does  couple       -  24 


Lark,  from    ,  - 

16  to  18 

Sparrow-hawk 

40 

Goofe 

50 

Swan  - 

100 

Eagle          ~           "  ' 

100 

Parrot  - 

iio 

QUADRUPEDS. 

Squirrel 

7 

Hare,  from 

*7  tn  8 

kabbiti  from 

0  to  g 

boat 

10 

Sheep 

•  TO 

Fox 

—             1  c 

Cat             -         .  - 

Ox,  employed  m  agriculture 

Cow 

—                  y.  w 

Hog 

0  /\ 

-  ^0 

Wolf 

-  20 

JBear 

Dog,  froni 

20  to  28 

Deer 

20 

Hotfe,  from 

25  to  30 

Bull 

30 

Afs,  from 

25  to  50 

Camel,  from 

50  to  60 

Lion 

60 

Elephant,  from  - 

150  to  200* 

*  This  very  curious  paper  is  taken  from  the  Monthly 
Magazine,  and  ia  a  tranflation  from  the  German. 
VOL.1,  I  MAN. 
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MAN. 

Suppofing  the  earth  pedplcd  with  I00,oo0,000 
inhabitants,  and  allowing  33  years  for  a 
generation,  it  has  been  computed,  that  the 
,  deaths  of  each  year  amounted  to  30,000,000 
Of  each  day,  to  -  -  -  82,135 

Of  each  hour,  to  -  -  3,442/^ 

But  as  the  number  of  deaths  is  to  the  number 
of  births,  as  10  to  12,  there  are  born,  every 
year,  -         -         -  36,000,000 

Everyday  -  -  >  98,569 

Every  hour  -         -  -  4,107^^ 

If  mankind  had  not  been  doomed  to  die, 
there  would  have  been,  at  prefent,  about 
173,000  billions  of  mortals  on  the  earth  ;  and 
in  this  cafe,  there  would  ftill  have  been  91 10 
fquare  feet  of  earth  remaining  for  each  man. 

Reckoning  only  three  generations  during  a 
century,  and  fuppofing,  at  the  fame  time,  that 
the  world  has  only  exifted  5700  years,  there 
have  been  only  171  generations  from  the  crea- 
tion to  our  own  time,  1 24  fmce  the  deluge,  and 
35  fmce  the  Chriftian  sera.  Now,  as  no  family 
in  Europe  can  trace  its  origin  to  the  time  of 
Charlemagne,  it  follows,  that  the  moft  ancient 
houfes  cannot  reckon  more  than  30  genera- 
tions, and  very  few,  if  any,  can  go  fo  far  back. 
But  fuppofmg  it  to  be  the  cafe,  what  is  this, 

but 
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but  1000  years  illuftratlon,  againft  4,800  years 
of  obfcurity  ? 

On  an  equal  fpace,  where  there  exifts, 


In  Iceland 

1  Man 

Germany 

127  Men 

There  is  in  Norway 

3 

England 

152 

Sweden 

1+ 

France 

153 

Turkey 

36 

Italy 

172 

Poland 

S2 

Naples 

192 

Spain 

63 

Venice 

196 

Ireland 

99 

Holland 

224 

Switzerland 

114 

and 

Great  Britain  119 

In  Malta 

1,103 

Out  of  every  1000  men,  28  die  off  annually. 

The  number  of  inhabitants  of  a  city  or 
country,  is  renewed  nearly  every  thirty  years. 

Of  200  children,  no  more  than  one  dies  in 
the  birth. 


Of  1 00,  one  does  not  die  during  the  mo- 
ther's lying-in. 

Of  1 000  infants,  fed  by  means  of  the  mother's 
milk,  not  above  300  die;  but  of  the  fame 
tiumber  reared  by  wet-nurfes,  500  die.  The 
mortality  of  children  has  augmented  greatly 
during  the  prefent  luxurious  age  ;  convulfions 
and  teething  kill  the  greater  number  of  them. 

The  natural  fmall-pox  ufually  carries  off 
eight  in  every  hundred  attacked  by  it ;  but  of 
300  inoculated,  no  more  than  one  dies. 

1 2  Among 
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Among  3125  who  die,  it  appears,  by  the 
regifters,  that  there  is  only  one  perfon  of  100 
years  of  age. 

More  old  men  are  to  be  found  on  elevated 
fituations,  than  on  plains  and  valleys. 

The  proportion  between  the  deaths  of  wo- 
men, and  that  of  men,  is  as  100  to  108.  The 
probable  duration  of  female  lives  is  60 ;  but 
after  that  periodi,  the  calculation  is  more  fa- 
vourable t©  them,  than  to  the  males. 

Married  women  live  longer  than  maidens. 

In  the  country,  the  fpring  is  the  moft  fatal 
period ;  but  in  great  cities,  it  ts  the  winter. 

One-half  of  thofe  who  are  born,  die  before 
they  attain  the  age  of  17 :  thus,  they  who 
furvive  that  period,  enjoy  a  degree  of  happi- 
nefs,  which  a  moiety  of  the  human  race  is 
unable  to  attain. 

The  number  of  old  men,  who  die  in  cold 
weather,  is  to  the  number  of  thofe  who  die  in 
warm  weather,  as  7  to  4. 

According  to  the  obfervation  of  Boerhaave, 
the  moft  healthy  children  are  born  in  the 
months  of  January,  February,  and  March. 

The  married  wometi'are  to  the  unmarried^ 
in  the  ratio  of  i  to  3  ;  and  the  married  to  the 
unmarried  men,  as  3  to  5.    The  number  of 

twins> 
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twins  born  is  to  that  of  Tingle  children,  as  i 
to  65  or  70. 

The  number  of  marriages  is  to  that  of  the 
inhabitants  of  a  cxjuntry,  as  175  to  1000. 

In  the  country,  there  are  about  four  children 
produced  by  every  marriage ;  in  cities,  there 
are  but  35  to  10  marriages. 

The  men  able  to  bear  arms,  form  the  fourth 
part  of  the  inhabitants  of  a  country. 


Number  of  inhabitants  in  all  the  great  cities  and  towns  of  tht 

world : 


Amfterdam 

220,000 

Bourdeaux 

150,000 

Aftracan 

70,000 

Briftol 

160,000 

Avignon 

10,000 

Brunfwic 

28,000 

Bagdad 

500,000 

Bruflell^- 

80,000 

Barcelona 

63,000 

Bud* 

21,000 

Bale,  Bafle  or  Bafil  15,000 

C^diz 

30,000 

Baftia  (in  Corlica) 

5,000 

Cairo 

200,000 

Bremen 

40,000 

Calcutta 

600,000 

Breflaw 

60,000 

Charlfton 

'  11,000 

Breft 

24,000 

Coblentz 

1 2,000 

Batavia 

144,000 

Conftantinople 

r,ooo,ooo 

Bergen 

16,000 

Copenhagen 

90,000 

Berlin 

151,000 

Cork 

87,000 

Berne 

10,000 

Dantzig 

48,000 

Birmingham 

60,000 

Drefdeni 

50,000 

Bologna 

70,000 

Dublin 

150,000 

Bonne 

1 1 ,000 

Edinburgl^ 

85,000 

Boftpn 

25,000 

Embdeu 

7,500 

I3 
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Florence 

84,000 

Franckfort 

Ghent 

60*000 

Genoa 

I  10,000 

Geneva 

27,000 

Glafgow 

^0,000 

Gottingcn 

7,600 

Gotha 

11,000 

Gottenburg 

20,000 

Hamburgh 

120,000 

Hanover 

1 6,400 

Haerlem 

20,000 

The  Hague 

37,000 

Laufanne 

8,000 

Leyden 

48,000 

Leipfic 

22,000 

Liverpool 

60,000 

Liege 

82,000 

Limeric 

22.000 

Liibon 

200,000 

Leghorn 

4C,oco 

London 

SoOjOOO 

Loretto 

4.000 

Lubec 

Q  0,000 

Lucerne 

6, '304. 

Lucca 

2,O0O 

Lyons 

150,000 

Madras 

300,000 

Madrid 

154,000 

Manchefler 

65,000 

Manheim 

22,000 

Mantua 

28,000 

TVTarrpllIp* 

ivxentz 

zy,ouo 

TV/To  VI  rrk 

J.  vl(J,>J  U\J 

TVTil^jn 

XJlLldU 

■I 

1\/1             AM  n 

30,000 

jlvioico  w 

S  OO^OQtJ 

i>  Allies 

pjpwr;i  fill* 

X  ^jUUxJ 

Oftend 

16.000 

Padua 

q8*ooo 

X  aiCi  IlitI 

Ton  nnrv 

X  ^\Jy\J\J\J 

Pot"!  Q 

X  alls 

\J\J\Jy\J\J\J 

Ppkm 

r  n  1 1  ^  ri  f*l     n  n 

X  liiiatA^-Lpiiici 

35,000 

X  lid. 

xOLiQain 

28,000 

xVaLlILJUIl 

J.  ZjOUO 

Rome 

Rotterdam 

OC  VillC 

I  ZOjOOO 

00,L;UO 

^  ri  n  1  KM  11  ri 
OiXdXUlUQ 

13,000 

ocrmuour  g 

47>ooo 

btutgard 

23,000 

Thorn 

10,OCO 

Tiboli 

18,000 

Tobolfk 

15,000 

Toledo 

20,0C0 

Triefle 
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Tneltc 

1  OjOOO 

VY  CliaL 

Turin 

80,000 

Venice 

I  COjOOO 

20.000 

Verona 

57,000 

1  orK 

1  ^,700 

Verfailles 

40,000 

Yverdon 

2,200 

Vienna 

270,000 

Zanguebar 

15,000 

Ulm 

15,000 

Zlttau 

10,000 

Utrecht 

32,000 

Zuric 

12,000 

Warfaw 

120,«00 

Admitting  then  the  truth  of  thefe  fadls, 
which  we  are  taught  by  obfervation  and  ex- 
perience, the  queftion  prefles  itfelf  upon  the 
mind,  with  force  irrefiftible.  How  comes  it  to 
pafs,  that  the  vegetable  fyftem,  whofe  living 
power  is  more  extenfive  and  more  durable 
than  that  of  the  brute,  fhould  hold  the  laft 
rank  in  the  great  chain  of  animated  exiftence  ? 
And  on  the  contrary,  that  the  human  fpecies, 
which  is  more  complicated,  and  confequently 
more  imperfect  in  its  corporeal  frame  than 
either  brutes  in  general,  or  the  vegetable  king- 
dom in  particular,  fhould  have  dominion  over 
the  whole,  and  ftand  the  firft  in  the  whole 
race  of  generated  beings  ?  The  reafon  of  this 
difference  appears  to  me  evidently  to  proceed 
from  the  difference  in  the  final  caufe,  which 
each  fyftem  was  refpeftively  defigned  to  fulfil. 

1 4  CHAP. 
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CHAP.  IX. 

FINAL  CAUSE  OF  VEGETABLE  EXISTENCE. 

The  dijlindion  between  aggregation  and  chemical  attraEiion—' 
ajftmilation  from  chemical  attraEiion — -fecretion  from  ajjimim 
lation  —thefe  protejfes  common  to  both  vegetables  and  ani- 
mals— confeqiiently  not  the  cattfe  by  nvhich  they  are  difcri- 
tninated — Mr.  Hunter's  opinion  erroneous  in  this  rejpeci — 
the  true  diJlinBion  appears  to  fubjiji  in  a  nervous  fyflem^  of 
which  vegetables  in  general  are  defiitute — the  final  caufe  of 
vegetable  exijlence  proved. 

The  great  and  ftriking  marks  I  have  al- 
ready mentioned,  by  which  common  matter 
is  diftinguiftied  from  living,  makes  it  unnecef- 
fary  for  me  to  expatiate  any  farther  upon  the 
fubjed:.  I  fhall  merely  ftate,  that  when  two 
malTes  of  common  matter  are  added  together, 
an  increafe  of  bulk  is  produced  ;  and  if  both 
malTes  are  the  fame  in  kind,  there  is  no  fur- 
ther difference  in  the  quality  of  the  whole : 
and  finally,  when  different  maifes  of  matter, 
of  different  fpecies,  are  brought  together,  and 
an  union  takes  place  between  them,  the  com- 
pound formed  always  bears  fome  relation  to 
the  quality  of  the  parts  out  of  which  it  was 

produced. 
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produced,  whether  it  be  an  acid  or  an  alkali, 
a  metallic  ore  or  an  aeriform  fluid.  On  the 
contrary,  the  aft  of  allimilation  or  of  diges- 
tion differs  from  chemical  attradion,  and  from 
the  attradion  of  aggregation,  in  this  refped : 
the  aft  of  digeftion  aflimilates  different 
kinds  of  matter  to  one,  which  is  made 
ultimately  to  affume  the  form  of  the  fyftem 
to  which  it  is  applied.  It  is  in  this  unify' 
ing  power,  I  fay,  which  the  affimilating  organs 
poffefs  over  dilcordant  and  heterogeneous  ma- 
terials, that  the  a£t  of  digeftion  differs  from 
the  phsenomena  of  chemical  union  and  com- 
bination, or  from  the  fimple  addition  which  a 
mafs  of  common  matter  receives — homogene- 
ous in  its  kind. 

This  affimilating  power  pervades  through- 
out the  whole  range  of  animated  exiftence  ; 
it  is  the  fame  in  kind  in  animals  as  it  is  in  ve- 
getables, although  there  is  a  difference  in  the 
ftrudlure  of  the  organs  by  which  this  effed  is 
produced.  In  both  fyftems  the  affimilating 
organs  are  elaborated  by  the  energy  of  ,the 
living  principle  :  in  both  they  are  fubfervient 
to  the  fame  ufe,  and  in  both  are  regulated  by 
the  fame  laws. 

Finally,  digeftion  differs  from  Qcreijon  in 

this 
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this  refped  :  digeftion  converts  different  kinds 
of  matter  to  one  kind  :  on  the  contrary,  the 
a6t  of  fecretion  converts  one  fpecies  of  matter 
to  different  kinds,  as  we  behold  in  the  various 
fecreted  fluids  that  are  produced '  by  the  fe- 
cretory  organs  from  the  blood  of  the  fame 
animal,  or  the  medulla  of  the  fame  plant. 

It  is  not  therefore  in  the  aft  of  digeftion  in 
general,  or  of  fecretion  in  particular,  that  ve- 
getables are  diflinguifhed  and  charadterifed 
from  animals :  thefe  proceffes,  common  to  both, 
are  more  perfe<St  and  extenfively  diffufed  in 
the  moft  fimple  and  irrational  fyftems,  than  in 
the  moft  complicated  and  intelligent ;  in  the 
.  vegetable  than  in  the  brute ;  in  the  brute  than 
in  the  human  fpecies. 

It  was  owing  to  an  improper  apprehenfioa 
of  things, that  the  late  Mr.  Hunter  was  led  falfe- 
ly  to  afcribe  the  difference  by  which  an  ani- 
mal was  to  be  charaderized  from  a  vegetable, 
to  the  exiftence  of  a  ftomach.  Mr.  Hunter 
ufed  to  define  an  animal  to  be  an  organized 
fyftem  having  a  ftomach,  in  contradiftindion 
to  a  vegetable,  which  he  fuppofed  to  be  defti- 
tute  of  one. 

That  this  definition  is  an  erroneous  one, 
will  evidently  appear,  if  we  examine  what  a 
6  ftomach 
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ftomacli  adually  is,  and  the  ufe  to  whicli  it  is 
fubfervicnt.  A  ftomach  is  an  organ  which  re- 
ceives matter  of  different  kinds,  and  by  the 
power  of  which,  thefe  various  kinds  of  mat- 
ter are  converted  or  afTimilated  into  one; 
by  vegetables  into  medulla,  by  animals  into 
chyle.    Would  Mr.  Hunter  have  faid,  or  will 
his  advocates  in  this  refped:  pretend  to  fay, 
that  vegetables  are  deftitute  of  this  power  ? 
When  we  behold  the  wonderful  vegetable  fyf- 
tems  that  are  evolved  from  the  moft  fimple 
fpecies  of  nourifhment,  we  may  conclude  that 
their  appetite  is  moft  voracious,  and  their  di- 
geftive  power  moft  perfed: :  the  converlion 
and  change  that  take  place  in  the  water  and 
air  which  vegetables  receive,  and  out  of  which 
their  fyftem  is  produced  and  perfected,  are  far 
greater,  and  require  more  energy  in  the  or- 
gans, than  in  the  animal  matter  on  which  car- 
nivorous and  omnivorous  animals  prey  and 
feed. 

There  is  fome  analogy  between  the  mat- 
ter of  beef  and  mutton,  upon  which  we  ha- 
bitually feed,  and  of  the  animal  matter  of 
which  we  are  compofed  ;  but  there  is  a  total 
difference  between  the  food  of  vegetables 

(water 
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(water  and  air)  and  the  vegetable  matter  to 
which  they  are  ultimately  converted  ;  whether 
the  vegetable  matter  of  a  cabbage  or  of  an  oak, 
the  efflorefcence  of  a  rofe  or  a  fun-flower,  the 
frudlification  of  a  peach  or  of  a  pine-apple. 

There  are  feveral  fyftems  exprefsly  allowed 
by  Mr.  Hunter  to  be  of  an  animal  kind,  and 
which  are  deflitute  of  what  Mr.  Hunter  would 
have  called  a  ftomach.  I  fhall  merely  Indance 
a  few  of  thefe.  The  tsenia,  inftead  of  having  a 
bag  for  a  ftomach,  has  numerous  vefTels  per- 
vading every  part  of  its  body,  and  which  per- 
form the  fame  office :  the  hydatid,  and  feve- 
ral other  of  the  lower  order  of  animals  that 
were  fuppofed  to  have  ftomachs,  are  now 
found  to  be  compofed  of  procreating  organs. 
If  we  examine  the  higher  order  in  ihtiY  fietal 
jiate^  we  fhall  find  that  they  fometimes  exift 
without  a  ftomach  J  and  that  they  conftantly 
fubfift  in  that  ftate  without  its  adion.   If  the 
exiftence  of  a  ftomach  were  to  be  taken  as 
the  diftinguifhing  teft  between  an  animal  and 
a  vegetable,  it  would  follow,  that  the  fistus  was 
not  an  animal,  but  a  vegetable ;  and  if  we 
were  to  refer  the  aflimilating  power  of  differ- 
ent fyftemSj  as  the  ftandard  of  their  excellence, 

we 
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we  ought  to  conclude  that  vegetables  are  far 
more  excellent  than  animals. 

We  may  in  fome  degree  conceive  the  na- 
ture of  vegetable  exiftence,  by  contemplat- 
ing the  adion  of  our  involuntary  organs 
cither  of  digeftion,  or  of  cbylefad:ion,  of  ah- 
forption,  or  of  circulation,  abftraded  from  the 
adion  of  our  organs  of  fenfe,  and  of  volun- 
tary motion. 

The  adion  of  digeftion  is  an  involuntary 
ad,  performed  in  the  moft  perfed  and  emi- 
nent degree,  not  only  without  the  effort  of 
the  will ;  but  an  effort  of  the  will  has  a  ten- 
dency to  impede  and  even  to  fupprefs  it. 

As  we  afcend  in  the  general  chain  of  ani- 
mated exiftence,  we  are  able  to  diftinguifh  a 
great  and  an  evident  difference  in  the  organi- 
zation :  it  is  very  probable,  that  in  a  few  fpe- 
cies  of  vegetables ;  of  thofe  that  border  on  the 
animal  tribe,  fomething  like  a  nervous  arrange- 
ment may  exift,  performing  the  office  of  a 
nervous  fyftem.  When  the  bloffom  of  the  fun- 
flower  follows  the  beams  of  the  fun'from  eaft 
to  weft,  the  dionsea  mufcipula,  by  the  con- 
tradion  of  its  leaves,  feizes  flies  and  makes 
them  prifoners.   The  fenfitive  plant  becomes 
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tremulous  and  irritable  throughout  the  whole 
of  its  frame,  when  any  of  its  parts  are  for- 
cibly impreffed.  When  various  plants  have 
their  corolla  expanded  and  opened,  contracted 
and  clofed  at  particular  periods,  and  when  a6l- 
ed  upon  by  particular  ftates  and  temperatures 
of  the  atmofphere,  we  ought,  I  think,  to 
allow  that  thefe  effeCts  cannot  be  the  ofF- 
fprlng  of  the  living  principle  alone ;  on  the 
contrary,  that  it  arifes  from  fome  fmall  de- 
grees of  fenfitive  power,  which  confequently 
muft  refide  in  a  nerve,  as  the  fyftem  alone 
which  is  appropriated  to  pofTefs  this  power — ■ 
as  much,  indeed,  as  the  faculty  which  we  be- 
hold in  the  oyfter  on  opening  its  ftiell  at  the 
afflux  of  the  tide. 

Limited  and  fmall  however  muft  thefe  vo- 
luntary powers  be,  when  we  refledt  on  the 
fixed  and  immovable  fpbt  to  which  thefe  ve- 
getable fyftems  are  chained,  and  the  fliort  life 
the  efflorefcence  is  fuffered  to  enjoy;  it  is  no 
fooner  arrived  at  its  ftate  of  adolefcence  than 
its  perfedion  is  attained,  and  its  period  of  ca- 
ducity enfues. 

This  nervous  power,  if  it  be  one,  does  not 
extend  to  the  fyftem  in  general,  but  appears  to 

be 
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be  principally  confined  to  the  efflorefcence,  in 
which  the  fexual  organs  are  fuppofed  to  re- 
lide ;  it  is  when  the  vegetable  fyftem  is  un- 
folded,  when  its  Hate  of  perfedion  is  at- 
tained, and  when  it  is  about  to  fulfil  the  final 
caufe  of  its  exiftence  in  the  production  of 
frudification. 

When  we  behold  the  regularity  with  which 
the  adion  of  vegetables  is  performed,  we  are 
naturally  led  to  conclude,  that  thofe  adions, 
conf?:ant  and  invariable  as  they  feem  to  be,  flow 
from  caufes  operating  uniformly  and  immuta- 
bly the  fame,  without  any  oppofing  or  control- 
ling power  in  the  fyflem  itfelf,  by  the  energy  of 
which  thofe  adions  could  either  be  fuppreffed 
or  prevented  :  there  is  therefore  an  appointed 
period  of  growth  forthe  different  organs  of  each, 
and  an  appointed  feafou  when  the  difpofition 
to  ad  begins  and  ends  ;  the  final  cause 

OF  WHICH  SEEMS  EVIDENTLY  TO   BE  THE 

PROPAGATION  OF  THE  SPECIES — as  means 
of  affording  nourifhment  and  fupport  to  be-  ' 
ings  of  a  higher  clafs. 
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CHAP.  X. 

FINAL  CAUSE  OF  BRUTAL  EXISTENCE. 

Animals  efpecially  dijlinguijhed from  vegetables  by  the  nervous 
power  they  pojfefs — the  proximate  caufe  oftajle^  ivhat — the 
organs  offettje  of  different  orders  of  animals  examined,  ivith 
relation  to  their  brain — more  exterfive  and  ponuerful  than 
in  man — on  thd  contrary,  the  brain  of  mam  large,  and  its 
organs  of  fenfe  fmall — the  final  catife  of  brutal  e>:ijlencei 
nvhat. 

If  we  proceed  from  the  vegetable  to  thd 
animal  creation,  and  examine  the  comparative 
anatomy  of  different  claflTes  of  each,  we  are 
able  evidently  to  diftinguifli  a  progreflive  in- 
creafe  in  the  complication  of  the  organization, 
with  a  diminution  of  digeftive  power.  The 
digeftive  organs  of  animals,  inftead  of  being  dif- 
perfed  and  extended  like  thofe  of  vegetables^ 
throughout  the  whole  external  furface  of  their" 
frame,  have  a  particular  part  to  which  this  office 
is  efpecially  allotted  :  the  former  immediately 
a£t  upon  the  fubftances  by  which  they  are  fur- 
rounded,  and  convert  them  into  nourifhnx,:nt 
and  fupport ;  on  the  contrary,  the  latter,  how* 
I  fimplei 
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tmpk  foever  their  organization  may  otherwife 
be,  have  not  their  food  immediately  applied 
to  their  digeftive  organs ;  they  firft  receive  it 
through  the  medium  of  their  organs  of  mafti- 
cation,  with  which  they  are  fupplied  :  we  find 
thefe  organs  fubfervient  to  the  energy  of  a 
nervous  fyftem,  conneded  with  a  ganghon^ 
with  a  brain,  or  with  a  fpinal  marrow,  fubfift- 
ing  in  the  fame  fubjed:,  either  feparately  or  all 
together* 

It  is  in  this  nervous  power^  that  the  proxl* 
mate  caufe  of  tafte  refides.  The  caufe  of  tafte; 
does  not  refide  in  the  food  received,  but  in  thd 
organ  by  which  it  is  feleded  :  it  is  by  the  ener-^ 
gy  of  thefe  nerves,  and  which  are  principally 
confined  in  thp  moft  fimple  animals  to  thd 
fenfe  of  taftej  that  we  behold  them  difplay 
fondnefs  and  averfion,  adlion  and  remiffionj 
appetite  and  inanition  :  in  a  common  leech 
we  all  know  its  fondnefs  for  blood,  and  its 
averfion  to  fait* 

It  is  by  the  energy  of  this  hervoiis  fyfterat 
which  animals  polfefs,  that  the  organs  of 
maftication  are  made  to  ad,  and  directed  to 
their  proper  end.  Maftication  produces  com- 
minution of  food^  without  its  converfion  :  oa 
the  contrary,  digeftion  produces  not  only  com- 
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mlnutlon  but  coiiverfioii  alfo  :  it  is  onljr 
when  the  adt  of  mafticatioii  ends  that  the  ad 
of  digeftion  or  of  converfion  begins. 

I  fhall  therefore  proceed  from  thefe  inferior 
orders  of  animals,  and  afcend  to  thofe  of  an 
higher  clafs,  and  endeavour  to  afcertain  the 
caufe  why  the  appetite  in  the  brute  is  ftronger 
than  that  of  the  human,  whilft  the  rational 
power  is  weak ;  and  on  the  contrary,  why  the 
rational  power  of  the  human  fpecies  is  ftrong^ 
and,  in  its  impro\'ed  ftate,  its  appetite  is  com- 
paratively weak ;  or,  in  other  words,  why  the 
former  are  inftindive  and  not  rational  ani^ 
mals,  and,  on  the  contrary,  why  the  latter  is  a 
rational  and  not  an  inftindive  being. 

The  fmallnefs  of  the  whole  infed  fyftem 
renders  it  a  matter  of  difficulty  to  defcribe 
■with  any  precifion  any  one  organ  in  particu- 
lar of  which  it  is  compofed.  Such,  however, 
is  the  comparative  magnitude  of  the  organs 
of  fenfe  with  which  they  are  fupplied,  that 
they  can  be  eafily  deteded  :  for  example,  the 
caterpillar  has  fix  eyes  on  each  of  its  fides.  In 
the  bee,  the  eyes  are  not  only  of  a  very  large 
fize,  but  the  area  of  their  furface  is  greatly  ex- 
tended by  the  nature  of  their  conftrudion.  In 
ihape  they  are  hke  a  diamond,  having  lOo  dif- 
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ferent  furfaces,  by  liielnS  of  which  they  are 
fcnabled  to  take  in  at  once  a  very  large  numbetf 
of  objedts. 

In  the  fnail,  the  eyes  are  diftindly  placed  at 
the  extremity  bf  its  horns  ;  there  are  befides 
a  number  of  nervous  fibrils  that  arife  ffoni 
the  mouth)  and,  after  congregating  together^ 
form  a  circular  nerve,  as  its  brain.  Vain  how- 
ever would  be  the  attempt  of  giving  a  particulai: 
defeription  of  the  mode  of  their  fabricationi 

Of  the  optic  Organs  *  of  Fifh 

The  optic  organs  of  filh  far  fufpafs  iri 
magnitude  thofe  of  terreftrial  animals  5  the  di* 
tnenfions  of  the  humours  are  not  only  greater^ 
but  theif  quantity  alfo.  Dr.  Monro  found 
that  the  eye  of  a  cod  is  veiry  tiear  the  famd 
■Weight  and  depth,  and  its  axis  of  the  fame: 
depth,  as  the  eye  of  an  ox ;  he  compared  thd 

*  I  think  it  proper  to  ftate,  diat  I  have  principally  col- 
leaed  the  facts  with  refpea  to  the  organs  of  fenfe  of 
different  animals^  from  profeffor  Monro's  valuable  book 
ton  the  anatomy  of  fifli  5  from  profelTor  Harwood's  firf! 
Fafciculus  on  the  olfadory  organs  of  different  animals  j 
and  I  am  happy  to  acknowledge  my  obligation  to  Mr.; 
Cooper^  the  prefent  ingenious  teacher  Of  Surgery  at  St* 
Thomas's  Hofpital,  fot  feveral  valuable  fa^la  relating  ed 
Comparative  anatomy  in  general. 
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fpecific  gravity  of  the  aqueous  and  the  cryfta!* 
line  and  vitreous  humours  of  both,  by  weigh- 
ing them  both  feverally,  in  air  and  in  water ;  he 
found  their  relative  weight  to  be  as  follows  : 


Parts 

Spring  water  ^  ^  *  looo 

The  aqueous  humour  _  -  _  iooo 

The  vitreous  humour  of  the  ox       -  -  1016 

The  vitreous  humour  of  the  cod       -        -  1013 

The  vvfhole  cryftalllne  lens  of  the  ox  -  1 104 

The  whole  cryftalllne  lens  of  the  cod  -  li68 

The  outer  part  of  the  cryftalline  lens  of  the  ox  1070 

The  outer  part  of  the  cryftalline  lens  of  the  cod  1 140 

The  nucleus  of  the  cryftalline  lens  of  the  ox  11 60 

The  nucleus  of  the  cryftalline  lens  of  the  cod  1200 


On  comparing  the  cryftalline  lens  of  the 
ox  with  that  of  the  cod,  he  found  the  radii 
of  the  fpheres  which  compofe  the  lens  in  thefe 
two  animals  to  be  in  fortieths  of  an  inch,  nearly 
as  in  the  following  table  :■ 

Parts 

The  radius  of  the  anterior  part  of  the  lens  of  the  ox  ii 
The  radius  of  the  anterior  part  of  the  lens  of  the  cod  14 
The  radius  of  the  pofterioT  part  of  the  lens  of  the  ox  15 
The  radius  of  the  pofterior  part  of  the  lens  of  the  cod, 
and  which  is  nearly  an  hemifphere  -  13!" 

And,  in  the  laft  place,  he  found  that  the 
focus  of  the  rays  of  the  fun,  which  was  nearly 
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i-40th  part  of  an  inch  in  diameter,  was  diftant 
from  their  pofterior  part, 

In  the  ox  ^iths  of  an  inch- 
In  the  cod  not  more  than  ^^-^ths. 

And  he  obferved  that  the  diftance  of  the 
focus  from  the  furface  of  the  whole  lens,  or 
from  that  of  the  nucleus  in  the  cod,  was  nearly 
the  fame. 

The  focus  of  the  nucleus  of  the  lens  of  the 
cod,  and  which  is  nearly  fpherical,  placed  in 
water,  was  about  ^ths  of  an  inch  diftant  from 
its  back  part :  hence,  fays  he,  it  is  evident, 
that  the  cryftalline  lens  of  the  cod,  but 
efpecially  its  nucleus,  is  much  more  denfe, 
and  refrads  light  more  readily  than  that  of 
the  ox. 

Upon  the  whole,  therefore,  he  concludes, 
that  the  primary  ufe  of  the  almoft  completely 
fpherical  figure  of  the  cryftalline  lens  of  fiflies, 
or  great  convexity  efpecially  of  the  anterior 
part  of  the  lens,  which  in  a  cod  projeds  about 
;^ths  of  an  inch  beyond  the  iris,  is  to  take  in  a 
large  field  of  objeds  around  them  ;  which  was 
particularly  neceflary,  as  the  motion  of  their 
neck  is  inconfiderable ;  and  that  the  vitreous 
Jiumour  of  the  eye,  which  is  much  lighter 
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than  that  of  land  animals,  admits  to  the  ray? 
pf  light  a  more  immediate  paflage  to  the  re- 
tina, on  which  the  image  is  impreffed  and 
brought  to  a  focus. 

The  retina  may  be  confidered  as  the  bafe  or 
origin  of  the  optic  nerve  :  the  optic  nerve  of 
the  right  eye  goes  to  the  left  fide  of  the  brain, 
where  it  terminates  :  and,  on  the  contrary,  the 
optic  nerve  of  the  left  eye  goes  to 'the  right 
portion  of  the  brain  j  they  decuflate  over  each 
'  Other  without  uniting ;  there  is  a  fubftance 
placed  at  the  bottom  of  the  eye,  called  tip'itum^ 
which  is  thought  to  ad  like  a  mirror,  and 
refledls  the  rays  of  hght,  drawing  them  to 
a  focus,  fo  that  hfh  in  general  can  fee  per-? 
fedly  well  in  the  night-time  ;  and  the  tunica 
^onjunSiiva  is  feparated  fron;  the  cornea,  Fifh 
have  no  eye-lids ;  that  they  may  be  on  the 
watch,  and  avoid  the  animals  to  which  they 
ferv^  ^5  a  prey. 

Of  the  Eye  of  Birds. 

The  eye  of  birds  is  proteded  in  a  very 
particular  manner,  by  a  flrong  membrane 
which  arifes  from  the  inner  angle  of  the  eyCj 
called  mmhrana  nitlitans^  and  which  the  anl- 
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mal  can  extend  and  cover  over  the  whole  fur- 
face  of  that  organ  *.  In  owls,  whofe  optic 
nerves  are  very  acute,  this  membrane  generally 
covers  the  eye  in  the  day-time ;  the  fclerotic 
coat,  which  is  very  firm  and  thick,  appears  as  it 
were  flattened  over  its  anterior  furface  :  there 
is  a  black  purfe,  which  extends  from  the  cry- 
ftalline  lens  as  far  as  the  optic  nerve,  which  is 
moved  by  the  adion  of  a  mufcle,  apparently 
defigned  to  flatten  the  lens  as  the  retina  may 
demand. 

*  The  wonderful  optic  powers  of  predacious  birds  was 
ftrongly  witnefled  in  the  year  1778,  by  Mr.  Barber,  and 
feveral  other  gentlemen,  who  were  upon  a  hunting  party 
in  the  ifland  of  CaiTimbufar,  in  Bengal,  about  fifteen' miles 
north  of  the  city  of  Marfhedabad.  They  killed  a  wild  hog 
of  an  uncommon  fize,  and  left  it  upon  the  ground  near 
their  tent.  About  an  hour  after  it  was  killed,  they  were 
walking  near  the  fpot  where  it  lay  :  the  flcy  was  perfeftly 
clear,  not  a  cloud  to  be  feen,  and  a  dark  fpot  in  the  air, 
at  a  great  diftance,  attracted  their  notice;  it  appeared 
gradually  to  increafe  in  fize,  and  moved  diredlly  towards 
them  :  as  it  advanced  it  proved  to  be  a  vulture,  flying  in 
a  dire£l:  line  to  the  dead  animal,  on  which  it  alighted, 
and  began  to  feed  voracioufly.  In  lefs  than  an  hour 
feventy  other  vultures  came  in^  all  diredions,  fome  ho- 
rizontally, but  mod  of  them  from  the  upper  regions  of 
the  air,  in  which,  a  few  minutes  before,  nothing  could  be 
fecn. 
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Of  the  Eye  of  ^adrupeds. 

The  large  axis  of  the  eye  in  fome  quadru* 
peds  is  perpendicular,  in  others  it  is  placed  in 
a  tranfverfe  dire^Hon  :  the  graminivorous  kind 
have  it  generally  tranfverfe,  as  the  ox,  horfe, 
8?c. :  on  the  contrary,  the  feline  or  c^t  kind 
have  it  perpendicular, 

"VVhen  a  tranfverfe  fedion  of  the  eye  is 
jnade,  and  the  humours  allowed  to  efcape,  the 
tipitum  is  found  fituated  in  the  pofterior  part 
of  the  choroid  coat.  It  would  feem  to  be 
oyying  to  the  reflection  which  the  rays  of  light 
fuftain  by  this  fubllance,  that  the  eyes  of  cats; 
in  the  dark  appear  luminous  like  a  flame  ;  and, 
from  the  magnitude  of  the  pupil,  which  al- 
lows a  great  multitude  of  rays  to  enter,  that 
horfes  and  other  animals  are  able  to  fee  fo  per-? 
fedly  in  the  dark,  and  find  their  way  better 
th^n  rnan  *, 

f  I  recollect  one  very  dark  night  tq  have  been  furprife4 
at  a  fudden  leap  which  my  horfe  made,  and  from  no  rea- 
fon  apparent  to  me.  Wiiliing  to  kr^o^y  the  caufe  why,  I 
^ifmovjnted  ;  ^nd  on  fhiiffling  with  my  feet  (it  was  too  ob- 
fcure  for  pie  |P  diRinguifli  any  pbjeft)  I  found  a  man 
lying  acrofe  the  road  in  an  intoxigated  ftate,  and  whicl^ 
my  horfe  was  folicitous  to  ^void, 
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Of  the  OlfaBory  Orgajis  in  Flfies. 

The  nofe  of  fifh  is  generally  placed  more 
backward  than  that  of  other  animals.  The 
folid  part  of  this  organ  is  compofed  of  cartila- 
ginous fepta,  or  tendinous  ligaments,  varioufly 
difpofed,  on  the  furface  of  which  the  olfadory 
membrane  is  fpread :  it  is  of  a  dark  colour,  and 
refembles  the  choroid  coat  of  the  eye. 

This  membrane  is  difpofed  into  two  feries 
of  parallel  laminse,  each  of  them  inferted  (like 
the  teeth  of  a  double  comb)  into  a  middle  or 
cartilaginous  feptum,  by  which  they  are  fixed, 
and  the  two  feries  connedted  together. 

The  lamina  are  half  an  inch  in  length,  and 
one  inch  in  breadth,  and  confequently  expofe 
a  very  confiderable  furface  to  the  water,  which 
palTes  in  a  current  through  every  interval  in 
its  way  through  the  throat  and  gills. 

The  furface  is  not  extended  by  this  ftruc- 
ture  alone ;  the  o]fadory  membrane  is  folded 
into  feveral  doublings  conneded  together  in 
the  centre,  from  which  the  plica:  proceed  Uke 
radii  towards  the  circumference. 

It  is  from  this  widely  expanded  furface, 
on  which  the  olfadory  nerve  is  fpread,  from 
•yvhence  I  conceive  it  has  its  origin  :  the  mi- 
nim^ 
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mmx  fibrillse  gradually  unite  into  larger  fibres, 
and  ultimately  congregate  into  two  branches, 
and  which  terminate  in  the  anterior  lobe  of 
the  brain. 

Of  the  OlfaSIory  Organs  of  the  Amphibia^  as 
the  Turtle. 

The  nofe  of  the  turtle,  as  that  of  moft  ani- 
mals, is  divided  by  means  of  a  feptum  into  two 
cavities,  which  are  lined  on  all  fides  by  a  car- 
tilage :  'from  the  feptum  and  other  cartilages 
there  arife  feveral  procefles,  on  which  the  ol- 
fadory  membrane  is  fpread,  from  the  fur- 
face  of  which  the  olfactory  nerves  have  their 
origin  :  they  are  of  great  magnitude,  and 
after  running  in  parallel  directions  for  the 
fpace  of  an  inch  in  a  deep  groove,  which  formsr 
the  upper  and  fore-part  of  the  head,  they 
finally  terminate  in  the  anterior  lobes  of  a 
very  fmall  brain. 

Of  the  Ofa^oiy  Organs  in  Birds, 

Birds,  whether  cariiivorous,  granivorous, 
or  omnivorous,  have  their  olfadory  bones  of 
a  turbinated  charafler*  :  their  fabric  is  of  a 

*  OflTa  turbinata  was  the  term  which  the  ancients  ufed 
when  they  defcribed  the  olfactory  tones  of  the  herbivorous 
animals. 

cartilaginous 
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cartilaginous  rather  than  pf  a  bony  nature, 
and  their  different  convolutions  approach  to  a 
fpiral  form,  as  in  the  buzzar4  and  turkey  :  on 
the  contrary,  in  the  caffowary,  albatrofs,  eagle, 
pelican,  hornbill,  &c.  they  are  rather  mem- 
branous than  cartilaginous.  They  are  com- 
pofed  of  bony  fibres,  curioufly  reticulated, 
and  of  confiderable  extent,  and  communicate 
immediately  with  the  noftrils.  The  olfac- 
tory membrane  is  fpread  on  thefe  different 
parts,  and  which  feems  the  proper  recipient 
for  the  expanded  origin  of  the  qlfadtory 
jierves. 

The  true  olfactory  nerves  are  fmaller  in  the 
granivorous  than  they  are  in  the  carnivorous 
yiad:  in  the  firft,  their  diftribution  is  limited  to 
the  membrane  which  compofes  or  furrounds 
the  turbinated  ftru^ture,  and  lines  the  infide  of 
the  noftril.  On  the  contrary,  in  the  carnivo- 
rous birds  efpecially,  nature  feems  to  have  made 
an  extraordinary  provifion  of  cells  for  the  dif- 
tribution of  the  olfadory  nerves.  The  large 
protuberance  on  the  head  of  the  caffowary, 
which  Buffon  calls  le  cafqtie  conique^  is  evi- 
dently intended  by  nature  for  the  greater  ex-, 
panfion  of  the  nerves. 

It 
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It  is  impoflible  to  difcover  the  origin  of 
thefe  nerves  in  general,  although  fome  of 
their  branches  may  be  diftindtly  feen  :  they 
are  of  a  loofe  and  pulpy  texture  ;  and  often 
uniting,  they  pafs  through  feparate  holes  into 
the  brain,  and  not  through  the  perforation  of 
a  fieve-like  procefs  *. 

Of  the  Olfa&ory  Organs  in  the  Carnivorous 
^adrupeds. 

In  the  carnivorous  quadrupeds,  as  the  feal, 

^  Profeffor  Harwood,  in  his  very  valuable  book,  feqms 
ififpofed  to  think  that  another  p^ir  of  nerves  (which  from 
its  magnitude  and  office  has  been  miftaken  by  the  older 
anaromirts  for  the  firft  pair,  and  which,  in  the  granivorous 
birds,  \%  analogous  to  the  nafal  branch  of  the  fifth  pair  in 
the  human  fubjefl:)  is  in  the  carnivorous  tribe  of  much 
higher  importance,  being  not  only  a  fubordinate,  but  ne-r 
cefTary  auxiliary  to  the  olfa£lory  fenfe.  The  profeflbr  is  ra-j 
ther  difpofed  to  believe  that  they  belong  in  part  to  the  true 
olfadory  nerve ;  if  not,  they  folely  become  an  auxiliary 
organ  to  it.  In  the  duck,  they  are  fpread  over  the  man- 
dibles, both  within  and  without,  and  covered  over  by  ^ 
tough,  thin,,  and  almoft  tranfparent  membrane,  as  foft 
and  as  fmooth  a?  poliftied  leather:  they  penetrate  tlje 
orbit  of  the  eye  through  feparate  foramina,  and  terminate 
jiji  the  medulla  oblonj^at^, 

the 
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tlie  dog,  the  fox,  and  the  cat,  inftead  of  tur- 
binated bones,  there  is,  and  efpecially  in  the 
firft  of  thefe  animals,  a  bone  of  a  very  intri- 
cate ftru£lure\  which  occupies  nearly  the  whole 
of  each  noftril,  refembling  the  fedion  of  the 
brain,  and  which  has  obtained  the  name  of 
arbor  vitse. 

The  principal  trunk  is  attached  to  the 
rifing  arch  of  the  maxillary  bone,  and  di- 
reds  its  courfe  downwards  towards  the  os 
palati.  Eight  or  more  principal  branches 
arife  from  this  trunk;  each  of  them  is  afters- 
wards  divided  and  fubdivided,  until  the  eye  is 
weary  of  following  them  ;  and  more  than  lOO 
minute  ramifications  were  counted  on  one  of 
the  eight,  and  that  one  not  the  moft  confider- 
able  in  fize  :  thefe  ramifications  are  not  merely 
ofieous  fpiculx,  but  the  minute  edges  of  bony 
plates  of  exquifite  tenuity,  about  one  inch 
in  length,  and  one-twentieth  of  an  inch  in 
breadth.  The  olfadory  membrane  is  diftri- 
buted  over  the  whole  of  this  widely  extended 
furface,  which  is  fuppofed  to  cover  in  each 
noftril  anareaof  1 30 fquare  inches!!!  Although 
thefe  ramifications  are  larger  in  the  fcal  than 
in  the  fox  or  dog,  and  larger  in  thefe  than  in 

the 
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the  feline  fpecies,  great  and  aftonlfliing  mud 
be  the  olfadtory  fenfe  in  all. 

Animals,  however,  of  this  kind  principally 
depend  on  their  olfadlory  fenfe  j  the  organ  is 
of  fuch  a  length  in  dogs,  cats,  pigs,  &c.  that 
they  are  under  the  necelTity  of  lapping  their 
drink,  inflead  of  drinking  it  in  one  draught  s 
if  they  drank  inftead  of  lapping  it,  refpiration 
Would  ceafe,  and  fuffocation  enfue ;  hecaufe 
thefe  animals  breathe  for  the  moft  part  through 
their  noflrils.  In  the  hog,  the  fenfe  of  feeling 
is  principally  fituated  at  the  extremity  of  the 
nofe,  owing  to  a  very  large  nerve  that  paffes 
through  the  upper  orbitary  foramen,  and  which 
is  diftributed  at  the  extremity  of  the  nofe  \  it 
is  by  the  nofe  that  they  grope  for  food,  and  the 
olfadlory  fenfe  on  which  they  principally  rely* 

Of  the  OfaElory  Organs  hi  the  Herbivorous 
^ladrnpeds. 

The  olfactory  bones  of  the  herbivorous 
quadrupeds,  fuch  as  the  horfe,  fheep,  goat 
and  deer,  have  an  apparent  fimilarity  in  their 
flrudiires,  and  a  turbinated  form  feems  to 
have  ferved  as  a  model  for  the  whole. 

The  turbinated  bones  are  of  eonfiJerable 

length 
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length  and  breadth,  reaching  from  one  extre-- 
mity  of  their  noftrils  to  the  other  ;  they  are  of 
a  fpiral  form,  and  pierced  on  all  fides  by  nii-* 
merous  perforations :  thefe  perforations  are 
more  abundant  in  the  deer  than  in  the  goat, 
in  the  goat  than  in  the  fheep,  in  the  fheep  than 
in  the  horfe.  In  addition  to  the  turbinated 
bones,  the  ethmoidal  proceffes  afford  a  confi- 
derable  furface  for  the  extenfion  of  the  olfac- 
tory membrane.  Not  only  the  olfactory  bones 
are  of  confiderable  magnitude,  but  the  frontal 
and  maxillary  fmufes  alfo :  the  former,  it  is 
probable,  conftitute  the  immediate  olfadory 
organs,  the  latter  perform  an  auxiliary  office 
onlv. 

Of  the  Human  Nofe. 

The  human  nofe  is  divided  into  two  difl:in(ft 
cavities,  by  the  medium  of  the  feptum  nafi^ 
within  which  the  concha  fuperiores  et  iiife^ 
riores  are  fituated :  they  extend  as  far  back  as 
the  arch  of  the  palate,  communicating  with 
the  different  parts  that  are  concerned  in  the 
various  faculties  of  tafting,  fwallowing,  and 
breathing. 

All  the  external  parts  of  the  nofe  are  co- 
vered 
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"vered  with  a  foft  thick  membrane,  plentifully 
fupplied  with  blood-veffels.    Upoa  that  part 
alone  which  Hnes  the  external  nares,  properly 
fo  called,  and  probably  on  that  part  only^  Dr, 
Harwood  thinks  that  the  ramifications  of  the 
olfadory  nerves  are  diftributed.    He  rejeds, 
and  with  apparent  probability,  the  notion  that 
the  finufes  are  conducive  to  the  olfadory 
fenfe  ;  not  only  becaufe  the  branches  of  the 
olfadory  nerves  have  been  traced  by  different 
anatomifts,  as  Hunter,  Monro,  &c.  as  far  as 
the  external  nares,  and  no  farther;  but  becaufe^ 
although  the  air  fliould  have  free  accefs  to 
thefe  finufes  by  the  pofterior  openings,  little 
or  no  perception  of  fcents  is  difcovered  if  the 
external  apertures  of  the  nofe  be  obftruded. 
He  rather  fuppofes  them  Inftrumental  to  the 
vocal  organs,  to  increafe  found,  improve  the 
rone,  and  afilft  in  modulating  the  voice;  and 
finally  to  feparate  a  mucous  fluid  to  lubricate 
the  nares,  on  which  the  expanded  extremity 
of  the  otfadory  nerves  is  fpread,  .as  a  proteding 
medium  by  which  they  are  defended  from  the 
acrimony  of  volatile  bodies. 

On  the  whole,  therefore,  it  appears  very 
clear,  that  the  olfadory  fenfe  is  lefs  acute  in 
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man  than  in  any  one  animal  of  the  fame  dafs  : 
his  noftrils  are  relatively  fmall,  and  the  conchi- 
form  bones  are  not  calculated  to  extend  the  fen- 
fitive  furface  in  any  great  degree. 


CHAP.  XI. 

THE  SENTIENT  PRINCIPLE  IS  NOT  THE  SAME 
AS  THE  LIVING. 

The  fentient  principle  different  from  the  living — the  caiije  why 
— does  not  exijl  in  vegetables — is  more  extenfively  diffufed  in 
the  lower  than  in  the  higher  order  of  animals  ivith  refpeSi 
to  the  ftze  of  the  brain — the  caufe  of  inftlndl  ffjewn  to 
proceed  from  this  relation  betuoeen  the  poiuer  of  the  organ 
of  fenfe  and  lueaknefs  of  brain — the  final  caufe  of  brutal 
exifence  afcertained. 

That  the  fentient  principle  is  not  one 
and  the  fame  as  the  living,  WiW  be  apparent  if 
we  examine  the  nature  of  the  different  beings 
On  which  the  energy  of  each  is  particularly 
exerted.  If  the  fentient  principle  were  the 
efficient  and  immediate  caufe  of  Life  and  of 
vol,.  I.  L  health, 


i^S         THE  SENTIENT  PRINCIPLE 


health,  difeafe  and  death  would  be  the  infepa- 
rable  attributes  of  vegetables  in  general,  and 
of  animals  in  their  foetal  ftate  in  particular. 
It  is  far  othetwife. 

Vegetables  and  the  lowed  order  of  animals 
polTcfs  a  more  abundant  fhare  of  living  power 
in  proportion  as  they  are  deftitute  of  any  fen- 
tient  faculty.  It  is  owing  to  the  fimplicity  of 
the  vegetable  fyftem,  that  the  dilferent  parts 
of  which  it  is  compofed  continue  in  a  ftate  of 
perfedion,  without  fufFcring  the  fame  mutation 
and  decay  that  we  behold  animals,  and  efpe- 
cially  the  moft  complicated,  fuftain.  The  whole 
may  be  divided  into  parts,  and  each  part  ftill 
retains  the  power  of  vegetation  and  of  refto- 
ration.  The  mere  divifion  or  feparation  of  the 
branch  from  the  trunk,  or  the  trunk  from  the 
root  itfelf,  feldom  produces  immediate  death 
in  any  of  thefe  parts :  the  vegetative  power  is 
checked,  but  not  deftroyed  j  it  continues  to  fub- 
fift,  fo  long  as  the  cortical  part  of  the  plant  has 
power  to  convert  into  its  own  nature  the  fluid 
medium  by  which  it  is  furrounded.  On  the 
contrary,  the  organs  of  fenfe  with  which  ani- 
mals ave  endowed,  are  the  inftruments  which 
the  fentient  principle  employs,  by  which  they 

obtain 
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obtain  nourifhment  and  fupport.  If  it  were 
poffible  to  deftroy  the  nerves  of  fenfe  even  in 
the  inferior  order  of  animals,  the  living  prin- 
ciple would  be  unable  to  fubfift ;  the  whole  fyf- 
tem  would  perifli  through  want,  without  ful- 
filling the  end  of  its  exiftence. 

Although  in  animals,  and  efpecially  the 
lower  order,  the  organs  of  fenfe  and  the  nerves 
v/hich  they  enclofe  are  in  general  of  great  ab- 
folute  magnitude,  and  in  moft  inftances  of 
greater  comparative  magnitude  than  we  be- 
hold them  in  man  ;  yet,  we  find  that  the  fize 
of  the  brain  in  thofe  anirnals  is  relatively  fmall, 
and  bears  no  proportion  to  the  fize  of  the 
nerves  of  fenfe. 

The  brain  of  infed:s,  with  relation  to  the 
fize  of  the  organs  of  fenfe,  and  the  magnitude 
of  the  body  together,  is  muchfmallcr  than  that 
of  fifh  ;  the  brain  of  fifh  fmaller  than  of  birds ; 
the  brain  of  birds  fmaller  than  of  quadrupeds ; 
the  brain  of  monkeys  fmaller  than  that  of  the 
human  fpecies. 

It  is  owing  to  the  comparative  magnitude  of 
the  organs  of  fenfe  with  relation  to  the  brain, 
that  the  power  of  the  brain  is  weak,  whilft 
that  of  the  organ  of  fenfe  is  ftrong  :  the  appe- 
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tite  therefore  of  the  organs,  and  the  grati- 
fication they  receive  from  external  objeds, 
cannot  be  counteraded  or  controlled  by  the 
debile  and  imperfed  power  of  the  brain,  or 
.  the  feat  in  which  confcioufnefs  refides. 

Without  the  intervention  of  thefe  organs 
of  fenfe,  it  is  impofTible  that  animals  could 
obtain  any  knowledge  of  external  objeds  j 
without  the  eye,  of  colour ;  without  the  ear,  of 
found  ;  without  the  olfadory  fenfe,  of  flavour; 
without  the  tongue,  of  fapid  bodies;  and  with- 
out the  fentient  nerves,  of  fenfation.  It  is  by 
the  elTential  and  inherent  power  which  thofe 
nerves  polTefs,  that  animals  are  able  to  diftin-r 
guifh  in  an  intuitive  manner  the  fituation 
in  which  they  are  deftined  to  refide,  and  the 
fubftances  bcft  fitted  for  the  fupport  of  their 
frames.  This  knowledge  may  be  truly  called 
instinctive:  it  is  more  perfed  in  the 
lower  than  in  the  higher  order  of  animals, 
more  perfed  in  the  brute  than  in  the  human 
fpecies :  it  is  owing  to  the  perfedion  of  this 
inftindive  knowledge,  that  the  duck  in  ovo 
pecks  its  fiiell  and  waddles  into  the  water; 
that  the  infant,  as  foon  as  it  is  born,  exprefles 
by  the  motion  of  its  tongue  and  lips  the  want 

which 
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which  the  organ  feels,  and  that  it  feleds  milk 
and  reje(5ts  vinegar. 

This  fen tient  power  feems  to  be  inherent  in 
the  fentient  nerves  which  the  organs  of  fenfe 
contain  ;  and  the  energy  of  that  power  is  im- 
mediately exerted  without  inftrudion  or  pre- 
vious experience.  Inftind  is  the  power  in  the 
organ  of  fenfe ;  it  is  the  appetite  of  the  or- 
gan of  fenfe,  and  the  dormant  condition  of 
the  rational  organs.  The  moft  irrational  fyf- 
tems  therefore  are  the  moft  inftin6live ;  they 
perform  their  action  in  a  regular  and  in  a  de-  ' 
finite  manner :  the  energy  of  the  brain  al- 
ways co-operates  with  the  impreffion  it  re- 
ceives from  the  organs  of  fenfe ;  and  the  vo- 
luntary powers  which  arife  from  the  brain, 
and  are  fubfervient  to  its  energy,  obey  its 

will  :  THE  FINAL  CAUSE  OF  WHICH  SEEMS 
TO  BE  THE  GRATIFICATION  OF  THE  APPR- 
TITE,  AND  THE  PROPAGATION  OF  THE 
SPECIES. 


CHAP. 
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CHAP.  XII. 

THE  FINAL  CAUSE  OP  HUMAN  EXISTENCE, 

The  intelligent  principle  Jljewti  to  be  different  from  the fentient 
or  living — is  rejtdentin  the  higher  more  perfectly  than  in  the 
lower  order  of  animals — their  brain  is  comparatively  large^ 
their  organs  of  fenfe  fmall — Mind  or  Soul  defined— its 
powers  over  the  organ  of  fenfe  during  its  aElion—its  inde- 
pende^ice  of  them  during  abflraBion — has  a  conflant  ten- 
dency to  weaken  the  powers  of  life — is  the  caufe  of  the  fpe- 
cific  aEiion  in  the  brain  lihe  that  of  other  glands,  but  excited 
by  other  means — the  relation  of  the  fzeof  the  brain  in  parti- 
cular to  the  fyfem  in  general,  of  different  animals — the 
human  fpecies  lefs  inflinBive  but  more  rational  than  hrutes- 
— the  final  caufe  of  its  exiflence  proved. 

That  the  fentient  principle  is  not  the 
fame  as  the  living,  was  apparent  when  we  re- 
viewed the  difference  that  fubfifted  between 
vegetables  and  animals  in  general. 

If  we  refledl  on  the  fuperiority  of  power 
in  the  fentient  organs  of  brutes,  with  refpedl  to 
thofe  of  man,  and  the  objedl  on  which  their 
energy  is  particularly  exerted  ;  and,  on  the 

contrary, 
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contrary,  examine  the  rational  power  of  man, 
with  relation  to  the  imbecility  of  the  brute, 
we  fhall  be  led  to  conclude  that  the  rational 
power  is  difi'erent  from  the  fentient. 

The  rational  power,  ftridly  fo  called,  and 
known  by  the  various  appellatioris  of  SOUL 
and  MIND,  confiitutes  the  paramount  prefid- 
ing  principle,  of  which  the  brain  is  the  im- 
mediate recipient :  it  is  the  eflential  and  in- 
herent power  of  Mind,  which  conftitutes  the 
efficient  caufe  *  by  which  the  fpecific  ac- 
tions of  the  brain  are  produced:  the  brain  it- 
felf  is  evolved  and  organized,  perfected  and 
preferved  by  the  energy  of  the  living  prin- 
ciple ;  it  receives  imprefTion  from  without  by 
the  energy  of  the  fenfitive  ;  but  it  is  by  the 
power  of  MIND  that  the  adions  of  the  brain 
are  difplayed  either  in  the  produdion  of  vo- 

*  An  efficient  caufe  may  be  defined,  that  power  that 
produces  fomething  fubordinate  to  itfelf :  as,  for  example, 
life  is  the  efficient  caufe  of  body,  becaufe  life  is  fomething 
fuperior  to  body— that  is,  as  an  incorporeal  principle. 

An  inftrumental  caufe  is  nothing  more  than  a  medium 
by  which  an  efficient  caufe  a£ts  :  thus  organization  is  the 
inftrument  through  which  the  principle  of  life  difplays 
its  powers ;  the  brain,  the  inftrument  of  thought  and 
volition  i  the  nerves,  of  fenfation,  &c. 

L  4  luntary 
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luntary  motion  in  confequence  of  impref- 
fions  received)  or  in  the  more  particular  ads 
of  abftradion  or  contemplation.  Without 
Mind,  the  impreffion  produced  on  the  fenfes 
by  external  objects  would  be  illufory  and  of 
no  effe£l :  it  is  by  the  fenfes  that  we  feel, 
but  it  is  by  the  power  of  the  brain  that  we 
are  confcious  of  feeling.  If  the  communi- 
cation between  the  brain  and  organ  of  fenfe 
is  deftroyed,  although  impreffions  are  con- 
veyed to  the  organ  of  fenfe,  we  are  not  con- 
fcious of  thofe  impreffions  :  on  the  contrary, 
the  mind  has  the  efpecial  power  of  recaUing  to 
recolledion  objects  that  are  paft,  equally  with 
thofe  that  are  prefent  :  the  impreffions  which 
the  organs  of  fenfe  receive  are  tranfient,  and 
become  weakened  from  the  moment  of  their 
reception ;  on  the  contrary,  the  refledting 
power  of  mind  frequently  makes  weak  im- 
preffions flrong,  and  ftrong  impreffions  weak. 

That  the  brain  is  not  the  fource  of  fenfation, 
is  further  probable  from  hence,  that  compref- 
fion  and  other  injuries  of  the  brain,  ihftead  of 
increafing,  diminifh  fenfation  to  the  total 
aboUtion  of  it :  on  the  contrary,  fenfation  is 
increafed  in  proportion  to  the  ftrength  of  the 

compreffing 
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comprefTing  caufe  which  is  applied  to  the  or- 
gan of  the  nerves  of  fenfc.  We  ought  not 
however  to  view  the  organ  of  fenfe  abfl:ra(f^:ed 
from  the  brain:  it  is  by  the  one  that  impref- 
fions  are  received  ;  but  it  is  in  the  other  where 
they  are  depofited :  without  organs  of  fenfe 
we  could  have  no  fenfation ;  but  without 
brain,  we  could  have  no  confcioufnefs  of  fen- 
fation excited. 

That  the  brain  is  the  organ  in  which  con- 
fcioufnefs refides,  and  is  different  from  the 
organ  of  fenfe,  is  alfo  evident  from  this  ;  that 
when  the  Mind  is  intenfely  employed  in  ab- 
ftradlion  and  contemplation,  the  impreffions 
produced  upon  the  organs  of  fenfe  excite  no 
fenfible  elFed  on  the  Mind  :  it  is  able  to  ac- 
commodate and  reconcile  itfelf  to  different 
fituations  and  imprefTions.  It  was  this  confci- 
oufnefs and  power  of  Cato's  mind  that  made 
it  indifferent  to  objeds  of  fenfe,  and  defpife 
the  effects  they  were  capable  of  producing  ! 
he  knew,  that  the  foul,  fecure  within  itfelf, 
could  fmile  at  the  drawn  dagger  and  defy  its 
point.  It  is  with  a  view  to  this  power  of 
Mind  alfo,  that  Patience  is  reprefented  fitting 
on  a  monument  fmiling  at  grief.  Although 

Mind 
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Mind  in  its  perfed  and  active  ftate,  has  the 
power  of  abftrading  itfelf  from  the  fenfations 
which  the  organs  of  fenfe  produce  ;  it  inuft 
however  be  obferved,  that  this  energy  of 
Mind  has  a  conftant  and  unremitting  tenden- 
cy 16  weaken  and  exhauft  the  power  of  the 
body  ;  and,  on  the  contrary,  the  Mind  itfelf 
becomes  conftantly  impeded  by  the  alteration 
and  change  which  the  body  fuftains. 

The  energy  of  both  cannot  exift,  in  the  ple- 
nitude of  their  power,  at  one  and  the  fame 
time,  more  than  life  and  death,  health  and 
difeafe,  pleafure  and  pain,  contemplation  and 
fatuity,  fleep  and  watchfulnefs,  motion  and 
reft,  the  adion  of  evolution  in  general,  and 
the  fpecific  adion  of  organic  power  in  parti- 
cular ;  or,  finally,  more  than  the  exiftence  of 
two  feparate  difeafes  together  in  the  fame 
place,  and  at  one  and  the  fame  time  :  when 
either  the  one  or  the  other  accedes,  the 
other  departs  ;  the  body,  or  the  organ,  re- 
mains ;  the  body  is  the  fubjed  matter,  the  in- 
llrument  only,  the  offspring  of  the  living 
principle. 

Admitting  then  the  adual  exiftence  of  three 

feparate  principles  in  animals  in  general,  and 

in 
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in  the  human  fpecies  in  particular,  it  muft  evi- 
dently appear,  that  there  are  particular  organs 
deftined  for  the  feparate  energy  of  each ;  and 
that  all  the  actions  which  flow  from  thefe 
organs,  muft  depend  on  the  nature  of  the  prin- 
ciple to  which  they  are  fubfervient,  and  by 
which  they  are  governed  :  it  muft  follow,  that 
the  vital  organs,  or  thofe  parts^  fubfervient  to 
the  energy  of  the  living  principle,  have  one 
mode  of  ad:ion,  diftindt  from  the  brain  and 
nerves,  as  the  organs  fubfervient  to  the  energy 
of  the  rational  and  fenfitive.  A  proper  ar- 
rangement in  the  organization  becomes  necef- 
fary  for  the  reception  of  thefe  fpecific  powers : 
until  the  living  principle  has  evolved  the  or- 
gans, thefe  fpecific  powers  are  in  capacity  only, 
and  in  a  dormant  ftate,  &c. 

It  is  not  until  thefe  organs  are  perfedly 
developed,  that  they  become  properly  fitted  to 
ad,  and  when  their  dormant  powers  can  be 
difplayed  in  energy  and  adion.  It  is  by  the 
energy  of  the  living  principle  that  the  organs  are 
formed  and  preferved  ;  but  it  is  by  virtue  of  the 
fpecific  power  they  contain,  that  the  difference 
in  their  adlons  is  produced.  The  mere  mat- 
ter 
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ter  itfelf  which  compofes  thefe  organs,  is  as 
imbecile  and  inert  as  the  fhoe  without  the 
foot,  as  the  mufica)  inftrument  without  the  art 
and  power  of  the  mufician.  When  the  power 
of  the  mufician  is  united  to  and  exerted  up- 
on the  inftrument,  we  behold  as  it  were  an 
animated  fyftem  ;  a  principle  that  a<Sts,  and  an 
organized  inftrument  that  is  aded  upon.  When 
the  voluntary  powers  of  the  mufician  are  fuf- 
pended,  the  inftrument  itfelf  becomes  totally 
paflive  and  inert ;  or,  when  it  is  defective  and 
in  want  of  repair,  it  is  impoffible  that  harmo- 
ny can  be  produced,  however  eminent  the 
fcience  or  perfect  the  power  of  the  mufician 
may  be;  becaufe  the  inftrumental  medium, 
through  which  that  harmony  is  deftined  to  be 
conveyed,  is  unapt  to  receive  the  impreftions, 
and  therefore  unfit  to  convey  the  harmony 
that  the  art  and  power  of  the  mufician  im- 
part to  the  inftrument. 

This  is  precifely  the  relation  which  the 
principle  of  life  bears  to  the  matter  it  has 
animalized  and  organized,  and  which  the 
fpecific  powers,  which  the  different  organs 
poffefs,  bear  to  the  organs  themfelves,  by 
means  of  which  their  adtions  are  produced. 

c  When 
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When  the  organs  are  either  defedtive  or  dif- 
eafed,  they  are  unable  to  perform  the  adtion 
which  the  fpecific  power  they  contain  imparts 
to  them — as  the  Hver  to  convert  blood  into  bile, 
the  teftes  to  convert  blood  into  femen,  or  the 
brain  itfelf,  as  the  recipient  of  fenfation  and 
inftrument  of  thought,  to  perform  the  adion 
which  the  mind  imparts.  It  is  the  effentiai 
power  of  the  mind  which  becomes  the  pri* 
mary  caufe  of  the  fpecific  adion  which  wc 
are  confcious  the  brain  difplays,  and  which  be- 
comes the  inftrumental  caufe  of  confcioufnefs 
and  of  thought.  Without  this  fpecific  adion 
of  the  brain,  the  mind  would  be  in  a  dormant 
ftate,  like  the  fpecific  power  of  the  foetal  teftes. 
The  aptitude  which  the  brain  or  any  other  or- 
gan pofTefTes  to  receive  impreflions,  and  com- 
municate thefe  fpecific  powers,  conftitutes  its 
health,  and  is  the  means  by  which  their  fpe- 
cific adion  is  produced,  and  the  dormant 
power  of  the  mind  roufed  and  called  forth 
into  energy  and  adion.  This  fpecific  power 
of  a  gland  may  continue,  although  the  energy 
of  that  power  is  not  exerted  in  tlie  produdion 
of  adion.  In  like  manner  mind,  or  the  fpe- 
cific 


l^S     THE  INTELLIGENT  PRINCIPLE 

clfic  power  of  the  brain,  has  ftill  a  fubfiftence, 
although  the  adion  of  the  brain  is  fufpended. 
The  rational  and  living  principles  therefore,  as 
caufes,  may  be  contemplated  in  the  abftrad:,  as 
feparated  and  diftind;  from  the  effeds  they 
produce.  The  living  principle  conftitutes  the 
caufe,  by  the  energy  of  which  the  various 
parts  are  congregated  into  one  whole,  and  that 
there  is  harmony  and  confent  between  all  the 
parts.  And  fmally,  it  is  owing  to  the  energy 
of  the  rational  principle,  that  the  different  vo- 
luntary parts  are  made  to  ad:  and  are  direded 
to  their  proper  end.  When  we  contemplate 
the  infinite  and  almighty  effence  of  the  Deity, 
comprehending  within  itfelf,  unity  of  power 
and  of  efTence  the  moft  higheft  and  moft  pro- 
found, in  which  there  is  an  infinite  and  eter- 
nal power  of  ading ;  we  muft  conclude,  that 
in  the  infinite  multitude  of  parts  which  com- 
mon matter  contains,  it  muft  be  wholly  defti- 
tute  of  any  power  of  ading,  but  retain  total 
palfivity  alone. 

It  is  well  obferved,  and  elegantly  exprefled 
by  profelTor  Harwood, , "  that  when  we  dif- 
fed  the  brain,  and  obferve  the  different,  fub- 
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fiances  of  which  it  is  compofed,  and  their 
different  forms,  imagination,  affuming  the 
oflSce  of  reafon,  would  willingly  affign  a  pe- 
culiar ufe  to  every  part ;  and  pronounce  one 
to  be  the  refidence  or  rather  the  inftrument 
of  memory,  another  of  abftradion,  a  third 
of  volition.  When  a  fenfation  is  excited  by 
the  adion  of  any  fubftance  upon  the  body, 
we  immediately  perceive  upon  what  part  of' 
the  body  the  fubftance  a6ts,  where  the  im- 
preflion  begins ;  and  as  the  impreffion  is  con- 
veyed by  the  nerves  to  the  brain,  it  is  con- 
ceivable that  we  might  have  been  fo  confti- 
tuted,  as  to  perceive  with  the  fame  facility 
in  what  part  of  the  brain  the  impreffion  ends. 
This,  however,  experience  teaches  us,  we  are 
not  able  to  determine.  The  fkill  of  the  ana- 
tomift  has  demonftrated  every  procefs,  ex- 
plored every  cavity,  and  would,  if  poffible, 
have  traced  every  filament  of  this  inexpli- 
cable mafs  of  that  wonderful  and  anomalous 
organ,  placed  on  the  doubtful  confines  of  the 
material  and  fpiritual  worlds !  Nor  have  the 
phyfiologift  and  metaphyfician  been  lefs  eager 
to  difcover,  or  to  affign  to  each  part  its  peculiar 
office.    Whatever  may  be  due  to  the  former 

for 
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for  accuracy,  and  to  the  latter  for  ingenuity 
and  zeal,  we  muft  lament  that  little  knowledge 
has  refulred  from  their  labour.  At  this  ad- 
vanced period  of  fcience,  when  abnoft  every 
other ,  fubjed  has  been  illuminated  by  the  ex- 
periments, the  deductions,  and  even  by  the 
conjectures  of  the  learned,  we  are  not  able  to 
proceed  a  fmgle  ftep  beyond  the  fathers  of 
medicine,  who  in  the  very  infancy  of  our 
art  pronounced  this  infcrutable  mafs  of  or- 
ganized matter  to  be  the  fountain  and  the  re- 
fervoir,  and  the  beginning  and  the  end  of 
the  whole  nervous  fyftem,  where  every  idea 
originates,  and  to  which  every  fenfation  is  re- 
ferred." 

It  were  an  objeCl  of  importance  to  afcertain 
the  relative  magnitude  of  the  brain,  with  re- 
fpeil  to  the  organs  of  fenfe  and  of  fenfation  in 
different  fyftems,  that  we  might  be  able  to  un- 
derftand  the  abfolute  and  relative  power  of 
both.  Although  the  fubjed  is  ftill  open  for 
particular  enquiry,  we  notwithftanding  poffefs 
fadts  fufficient  to  draw  a  conclufion  that  the 
moft  rational  fyftems  are  endued  with  a  greater 
proportion  of  brain  than  the  lefs  rational,  and 
that  the  brain  of  rational  beings  in  general  is 

proportion- 
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proportionably  larger  than  the  moft  inftin£live. 
The  fkull  of  a  white  is  confiderably  larger 
than  that  of  a  black,  of  an  African  than  of  a 
monkey,  of  a  monkey  than  of  a  dog,  of  a  dog 
than  of  a  fheep,  or  of  an  ox.  The  difpropor- 
tion  increafes  in  an  amazing  degree  as  we 
defcend  in  the  fcale  of  rational  beings,  more 
efpccially  in  fi.fli,  in  amphibia,  and  finally 
in  the  infedl  tribe.  In  the  infed:  tribe  the 
brain  merely  conlifts  of  a  fingle  nerve ;  in 
the  amphibia,  as  the  turtle,  the  brain  does  not 
bear  the  prrportion  of  one  part  to  800  of  the 
whole. 

The  brain  *  of  the  fhark  does  not  weigh 

three 

*  Le  cerveau  a  differentes  proportions  dans  divers  anl- 
maux.  II  n'eft  pas  grand  dans  les  oifeaux  a  proportion 
du  corps  :  cette  proportion  e'ft  beaucoup  plus  petite  dans 
le  bauf  &  dans  le  cheval ;  le  finge,  animal  rufe  &  adroit, 
a  un  grand  cerveau.  Les  animaux  ruminans  en  ont  moins 
que  rhomme,  malsplus  que  les  autres  brutes ;  comme  on 
le  voit  en  comparant  les  cerveaux  de  la  chevre,  de  I'elan, 
avec  ceux  du  lion  &  du  linx,  II  eft  petit  dans  les  ani- 
maux qui  fe  battent ;  car  ils  ont  des  mufcles  tenvporaux 
fort  epais,  qui  etreciffent  leur  crane  en  comprimant,  fous 
Ja  forme  d'un  plan  incline  &  cave,  les  cotes  que  nous  avons 
ronds  &  faillans  en  dehors.  On  a  done  raifon  de  dire 
qu'un  petit  cerveau  eft  la  marque  non  de  I'imbecilite 
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three  ounces,  although  the  animal  itfelf  is  ge- 
nerally 300  pounds  weight. 

The  brain  of  fheep,  with  refped  to  the 
whole  weight  of  the  body,  bears  the  propor- 
tion of  one  to  150. 

In  a  dog  the  proportion  is  lefs :  it  is  as  one 
to  100. 

As  w^e  afcend  in  the  general  fcale  of  rational 
beings,  the  magnitude  of  the  brain  bears  an 

nials  de  la  feroclte.  Ce  vlfcere  eft  beaucoup  plus  petit 
dans  les  poiflbns  que  dans  les  quadrupedes :  le  requin,  qui 
pefe  trois  cents  livres,  n'a  pas  trois  onces  de  cervelle  :  elle 
eft  copieufe  dans  les  efpeces  qui  paroiffent  plus  rufee,  telle 
que  Teau  marin.  C'eft  fi  peu  de  chofe  dans  les  infecles, 
qu'on  ne  peut  favoir  ce  qui  fait  le  cerveau :  on  ne  voit 
que  la  moelle  de  I'epine  feule,  qui  paroit  degenerer  uni- 
quement  dans  les  nerfs  optiques :  dans  I'ephemere,  I'ef- 
carbot,  TabelUe,  le  cerveau  n'eft  au  plus  qu'une  petite 
particule  pas  plus  grofle  qu'un  ganglion  de  la  moelle  epi- 
niere,  comme  dans  le  chenille,  dans  Thermite,  dans  les  vers 
a  foie.  L'homme,  le  plus  prudent  des  animaux,  a  le  plus 
grand  cerveau :  enfuite  les  animaux  que  l'homme  peut 
inftruire,  &  enfin  ceux  qui  ont  tres  peu  d'idee,  &  des 
a£llons  de  .la  plus  grande  fimplicite,  ont  le  plus  petit  cer- 
veau. Mais  eft-on  robufte,  en  egard  a  la  quantite  du  cer- 
velet  ?  Cela  eft  vraifemblable  :  I'experience  nous  manque 
cependant  ici ;  ce  qu'il  y  a  de  certain,  c'eft  que  l'homme, 
fait  pour  avoir  tant  d'idee,  n'eut  pu  les  contenir  dans  un 
plus  petit  cerveau. — Did.  Raifonne,  tome  fecond. 

increafed 
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increafed  and  ftrongly  marked  proportion  to 
the  fize  of  the  fyftem  in  general. 

In  the  African,  it  is  as  one  to  54. 

In  an  European,  as  one  to  the  50th  part  of 
the  fyftem  all  together* ! ! ! 

It  is  a  matter  of  great  difficulty  to  point  out 
the  particular  periods  when  the  organs  have  at- 
tained a  fufficiency  of  evolution  to  difplay  the 
fpecific  powers  they  contain,  when  the  dawn  of 
reafon  appears,  until  it  is  fully  perfcded. 

It  is  probable  that  it  is  as  progreffive  as  the 
evolution  which  the  organs  fuftain,  from  the 
foetal  and  infant  ftate  to  the  periods  of  man- 
hood and  of  old  age.  In  the  foetal  ftate  the 
enf^rgy  of  reafon  cannot  exift,  becaufe  the 
living  principle  is  employed  in  evolving  the 
organs  fubfervient  to  its  ufe.    During  infancy 

*  That  the  fkuU  of  the  European  is  confiderably  larger 
than  that  of  the  African,  has  been  afcertained  by  a  nuhiber 
of  comparative  experiments  made  by  a  friend  of  mine, 
whofe  anatomical  knowledge  and  accuracy  in  inveftigating 
anatomical  fubje£^:s  I  depend  upon,  and  value  more  than 
my  own.  The  IkuU  of  an  African  was  compared  with 
thirty-fix  different  European  fkulls,  and  they  were  all  found 
to  be  uniformly  and  confiderably  larger ;  and  on  filling 
them  with  water,  the  latt'n  were  found  capable  of  con- 
taining a  much  larger  quantity  than  the  former. 

M  2  it 
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it  cannot  be  perfeft,  becaufe  the  organization 
of  the  brain  is-  not  yet  completely  attained  :  it 
is  only  at  the  period  of  manhood,  when  the 
whole  is  completely  and  perfectly  evolved, 
that  it  becomes  fitted  to  receive,  and  to  convey 
the  full  energy  of  the  mind.  This  aptitude  con- 
tinues to  fubfift  fo  long  as  the  health  and 
ftrength  of  the  fyftem  remain  :  but  when  the 
vital  organs  lofe  their  energy  and  vigour,  either 
from  difeafe  or  the  prefTure  of  age,  the  organs 
of  fenfe,  of  confcioufnefs,  and  of  voluntary 
motion  become  gradually  impaired  j  they  lofe 
the  aptitude  they  poffelTed,  and  become  as  un-' 
fit  to  receive  from  the  mind  within  the  voli- 
tion it  is  wont  to  impart,  as  the  organs  of  fenfe 
are  unable  to  receive  the  impreffion  from 
without,  and  to  communicate  them  to  the 
brain  within.  Hence  it  is  that  corporeal  decay 
is  always  accompanied  by  a  diminution  of 
mental  energy,  to  the  total  privation  of  it.  It 
is  not  therefore  furprifing  to  have  feen  the 
moft  intelltdual  men  ultimately  become  the 
greateft  ideots,  fuch  as  Sir  Ifaac  Newton,  Dean 
Swift,  Lord  Mansfield,  &c.  &c. 

Since  then  the  perfedion  of  the  organs  in 
man  is  progreffive  from  the  foetal  and  infant 
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ilate  to  the  period  of  manhood  and  of  old  age  ; 
it  muft  follow,  I  fay,  that  the  condition  of  the 
one  ^fhould  be  totally  different  from  the  con- 
-dition  of  the  other  *. 

If  we  examine  the  inclinations  that  arife  in 
infancy  and  youth,  when  the  rational  and 
irrational  principles  are  contending  to  affert 
their  refpedtive  powers  ;  the  irrational  to  pre- 
ferve  its  dominion  over  the  whole  frame,  by 
preventing  the  energy  of  the  rational  :  on  the 
contrary,  the  rational  to  come  forth  from  a 
flate  of  dormant  capacity  into  aCtion,  and  to 

*  The  principles  of  Life  or  Mind  are  as  feparate  from 
the  matter  into  which  they  are  received,  as  an  eledlrical 
machine  is  feparate  from  the  hand  by  which  it  is  moved. 
Matter,  of  whatever  form  it  may  be,  has  no  more  tbe 
power  of  organizing  itfelf,  than  the  eledVrical  machine  has 
by  itfelf  the  power  of  producing  the  phsenomena  of  elec- 
tricity It  is  only  when  matter  that  is  fitted,  and  which  pof- 
fefles  the  aptitude  to  be  aSbed  upon  by  the  principle  of  Life, 
that  it  becomes  converted  into  organs,  and  thefe  organs  em- 
ployed by  the  living  principle  as  inflruments  of  its  a£lion, 
by  means  of  which  .the  various  phaenomena  of  living  adiion 
are  difplayed.  ,  It  is  only  when  the  temperature  of  the 
air  is  fitted  for  the  a£Hon  of  th^  eledrical  machine,  that 
electric  fire  can  be  produced  ;  and  that  the  eledlrician, 
by  virtue  of  the  art  he  poffefltis,  is  able  to  modify  that 
fire  by  various  experiments  into  various  (hapes. 
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dired  the  organs  fu])rervient  to  its  ufe— Hu- 
man Lite  feems  then  to  be  charaderiled  by  a 
verfatility  and  mixture  of  difpofition,  by  lud- 
den  ftarts  of  adion  and  paffion,  of  grief  and  of 
joy ;  but  as  the  fyftem  proceeds  in  its  evo- 
lution, the  organs  of  volition  become  better 
fitted  to  receive  and  to  convey  the  attributes 
of  mind.  The  energy  of  the  living  principle 
decreafes  with  refped  to  growth  ;  the  capacity 
of  the  rational  begins  to  increafe :  inftead  of 
the  voluntary  organs  following  the  calls  of 
appetite,  they  become  fubfervient  to  the  do- 
minion of  reafon.  Man  thus  become  a  ra- 
tional being,  exercifes  and  improves  the  facul- 
ties of  his  mind,  for  the  perfedion  of  his 
nature ;  he  feels  confcious  that  the  .chain  is 
broken  by  which  he  was  linked  with  the 
brunfh  part  of  the  creation.  Inftead  of  the 
voluntary  organs  being  fubfervient  to  the  gra- 
tification of  the  appetite,  and  the  mere  im- 
puHe  of  animal  wants,  they  become  the  trad- 
able inftruments  for  reafon  to  employ — ready 
to  obey  its  call,  but  not  to  command  it.  It  is 
then  that  we  behold  genius  evolve  and  Ipring 
forth  from  its  ftate  of  captiviry-  fciences  and 
arts — the  acquifition  of  learning,  and  the  ex- 
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ercife  of  the  moral  virtues,  the  confequent  ef- 
fects of  education  calling  forth  the  latent  wif- 
dom  refident  in  the  foul,  and  by  which  that 
wifdom  is  properly  and  rightly  direded.  The 
inferiority  of  the  organic  powers  in  man,  with 
refped  to  thofe  the  higher  order  of  brutes  pof- 
fefs,  whether  we  compare  his  faculties  of  mo- 
tion, or  reftoration  of  ftrength  and  refiftance, 
with  theirs,  evidently  proves  that  a  mere  animal 
exiftence  is  not  his  true  deftination ;  it  is  by  the 
energy  of  his  reafon  alone  that  he  is  able  to  em- 
ploy the  voluntary  organs  with  which  he  is  en- 
dowed, as  the  inftruments  of  his  willj  to  re- 
lieve the  afflidions,  to  obtain  and  diftribute 
the  comforts  of  human  life.  It  is  by  the  ex- 
ercife  of  the  fame  power  that  he  is  able  to 
contemplate  on  the  good,  that  he  may  refift 
the  bad  ;  that  whilft  the  mind  is  often  excited 
by  the  organs  of  fenfe,  and  the  appetite  of  ani- 
mal wants,  he  is  able  to  refift  and  fubdue, 
and  frequently  to  ad  in  oppofition  to  them. 
Reafon  makes  the  animal  faft  when  it  is  in 
want  of  food,  it  frequently  compels  the  organs 
to  take  in  food  offenfive  and  naufeous  to  the 
fenfitive  power ;  it  expofes  the  fyftem  to  the 
inclemency  of  the  feafons,  and  to  various  dan. 
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gers  J  it  makes  it  fubmit  patiently  to  labour  and 
fatigue,  and  even  to  death  itfelf.  "  Decus  et 
decorum  eft  pro  p atria  mbriy 

Seeing  then  that  the  true  deftination  of 
man  is  to  lead  a  rational  life  ;  we  evidently 
fee  the  caufe  why  he  is  inferior  in  his  cor- 
poreal frame  not  only  to  brutes,  but  to  ve- 
getables ;  his  frame  more  indigent,  his  or- 
gans of  fenfe  fmaller,  and  infinitely  more 
fterile  than  theirs.  We  muft  therefore  con- 
clude, that  the  final  caufe  of  human  exiftence 
is  not  the  propagation  of  the  fpecies  alone,  as 
in  vegetables  ;  the  propagation  of  the  fpecies, 
and  the  gratification  of  the  appetite,  as  in 
brutes;  but  that  it  is  the  propaga- 
tion OF  THE  SPECIES,  THE  GRATIFICA- 
TION OF  THE  APPETITE,  BUT  MORE  ESPE-r 
CIALLY  THE  PERFECTION  OF  HIS  MIND, 
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CHAP.  xni. 

OP  UNIVERSITIES. 

Of  the  means  by  which  the  final  cauje  of  human  exiflence  is 

attained. 

Xt  has  been  with  a  view  of  attaining  this 
higheft  and  moft  perfed:defl:inaiipn  of  man,  that 
eftablifliments  have  been  formed,  where  the 
accumulated  wifdom  of  all  men,  in  all  nations, 
and  in  every  age,  might  be  colleded  by  a  few 
men  in  one  age,  and  refiding  in  one  place ; 
the  univerfality  of  whofe  knowledge  has  given 
the  name  of  university  to  the  place  of  their 
abode.  -  Thefe  learned  men,  profeffing  to  teach 
the  wifdom  they  poflefs,  are  called  profes- 
sors ;  their  efpecial  objed:  is  to  impart  know- 
ledge to  the  ignorant,  and  to  teach  thofe  that 
have  the  capacity  to  be  taught.  The  ne- 
ceffity  of  fuch  eftablilhments  in  a  Chriftian 
country  muft  be  particularly  apparent,  in  or- 
der that  the  Chriftian  religion  may  be  pre- 
ferved  in  its  ftate  of  original  purity ;  that  an 
unity  of  dodrine  may  be  learned  by  the  mi- 
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nifters  who  are  defigned  to  teach ;  and  that 
the  people  at  large  may  participate  of  the  wif- 
dom  of  the  few.  Without  fuch  eftablifhments 
the  Chriftian  do6lrine  would  be  the  do£trine 
not  of  Chrift,  but  of  any  particular  fet  of  men, 
as  we  frequently  behold  it  amongft  thofe  who 
take  the  ignorance  of  their  reafon  for  their 
guide,  inftead  of  the  wifdom  of  revelation.  It 
is  thus  that  we  fee  Unitarians  and  Unitarian 
Chriftians  that  deny  the  divinity  of  Chrift,  that 
believe  him  to  have  been  a  perfed:  man,  but 
deny  that  he  was  a  perfed:  God  ; — Unitarians, 
pretenders  to  dsifm,  who  deny  the  purifying 
influence  of  grace,  fandlification  by  faith,  re- 
demption by  atonement ; — Materialifts  who 
deny  the  immortality  of  the  foul,  and  a  future 
ftate  x)f  reward  and  punifhment :  it  is  thus  that 
we  behold  nothingarians  who  difbelieve  every 
thing,  and  who  believe  in  nothing.  This  clafs 
of  men  are  not  fo  abundant  in  this  as  in  many 
other  countries — in  America,  and  efpecially  in 
Carolina,  and  amongft  the  Northern  Southern 
men  in  Virginia;  there  they  actually  form 
a  clafs,  not  of  non-defcripts,  but  of  thofe 
that  adtually  go  under  that  Notbi?igarian  ap- 
pellation. 

CHAP. 
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CHAP.  ZIV. 

OP  THE  COLLEGE  OF  PHYSICIANS, 

37j^  necejfity  of  colleges  for  medicine  not  fo  effential  as  for 
theology — the  cauje  why — the  beneft,  tiotwithjianding.,  pro~ 
duced  by  their  injlitution- — bye-laws  ejlablifhed  in  oppojltion 
to  the  original  charter — men  of  the  greatejl  merit  confe- 
quently  excluded  from  being  eligible  as  fellows  or  licentiateSf 
whilj}  ihofe  of  noprofefjtonal  merit  become  eligible  alone ^  is'c. 

I  T  was,  no  doubt,  with  a  view  of  attaining 
the  fame  end,  that  colleges  for  the  different 
branches  of  medicine  were  founded,  honorary 
and  pecuniary  rewards  allotted  to  profelTors, 
and  particular  privileges  granted  to  graduates, 
where  public  merit  might  be  rewarded,  and 
latent  wifdom  openly  diiUnguifhed.  The  ne- 
ceffity  of  fuch  eftablilhments  is  not  fo  great  in 
arts  and  fciences  as  it  is  in  theology.  In  theo- 
logy, the  objedl  is  to  preferve,  not  to  improve 
the  dodrine ;  it  is  to  make  men  learn  what 
has  been  already  proclaimed,  and  not  to  in- 
vent a  new  fyrtem.  On  the  contrary,  in  arts 
and  fciences,  the  objedt  is  not  only  to  learn 
what  is  already  known,  but  to  improve  upon 

that 
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that  knowledge,  to  explore  new  branches  of 
fciencc,  and  bring  the  whole  to  a  (late  of  per- 
fection. At  the  time  when  thefe  colleges  were 
fcimded,  the  ftate  of  fcience  was  totally  differ- 
ent from  what  it  is  now  ■  they  poffeffed  a  per- 
fect monopoly  of  knowledge,  and  there  were 
no  eftablifliments  formed  in  London,  or  other 
parts  of  England.  At  this  prefent  time  the  cafe 
is  completely  feverfed ;  there  is  a  monopoly 
of  knowledge  in  London,  and  a  perfed:  ftate 
of  fterility  in  the  colleges  (I  mean  with  refpedt 
to  our  profefhon).  N  otwithftanding  this  condi- 
tion of  things,  the  Fellows  who  have  thecontroul 
,over  the  affairs  of  the  college,  inftead  of  admit- 
ting the  meritorious  to  participate  in  the  dig- 
nity attached  to  the  eftablifhment  to  which  they 
belong,  monopolize  the  whole  advantages  to 
themfelves,  and  damp  the  ardour  of  purfuit, 
by  excluding  men  from  attaining  profeffional 
honour  by  means  of  profeffional  merit. 

The  College  of  Phyficians,  by  vircue  of  its 
charter,  has  not  only  the  privilege  of  examin- 
ing medical  men,  Fellows  of  the  different 
univerfities  of  Oxford  and  Cambridge  with 
^  I  muft  refer  the  reader  to  a  very  eloquent  and  able 
Expofure  of  the  Ufurpation  of  the  College,  written  by  Dr. 
Perris. 
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refpeft  to  their  qualification  in  their  profef- 
fion ;  but  they  have  a  right  alfo  to  fummon 
any  members  of  foreign  univerfities,  and  pre- 
vent them  from  pradlifrng  in  London,  or  with- 
in the  bills  of  mortality,  if  upon  examination  . 
they  are  deficient  in  profeffional  knowledge. 
The  charter  that  granted  the  College  thefe 
important  privileges,  had  for  its  obje£t,  the 
prevention  of  empyrlcs  from  the  pradlice  of 
medicine,  and  the  laudable  defire  that  every 
man  fhould  give  proper  tefts  of  his  acquire- 
ments before  he  was  allowed  to  pradife. 

At  this  period  the  art  of  medicine  was 
in  the  moft  barbarous  ftate  that  can  be  con- 
ceived :  but  after  the  College  was  eftablifhed, 
and  certain  tefts  made  requifite  to  enable  phy- 
ficians  to  pradife,  an  inducement  was  held 
out  for  men  of  dignity  and  abilities  to  en- 
gage in  the  ftudy  of  it ;  the  hoft  of  em- 
pyrics  confequently  diminifhed  and  almoft 
difappeared,  and  the  advantages  were  very 
foon  felt  and  acknowledged.  It  vfas  about 
this  time  that  the  immortal  Harvey  difco- 
vered  that  the  blood  was  in  a  conftant  ftate 
of  circulation,  in  the  living  fyftem.  Inftead 
of  Englifti  ftudents  emigrating  to  foreign 
univerfuies  for  the  purpofe  of  being  taught 
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firft  principles  that  were  falfe,  viz.  that  the 
blood  was  dead  and  ftagnant,  foreign  ftudents 
came  to  England  with  a  view  of  learning  prin- 
ciples that  were  true. 

The  increafe  of  medical  praditioners  in 
this  country  foon  began  to  excite  fome  degree 
of  jealoufy  in  the  Fellows  of  the  College :  they 
not  only  found  competition,  but  a  diminu- 
tion of  revenue ;  they  therefore  applied  to, 
and  obtained  from,  Parliament  the  power  of 
making  certain  bye  laws,  not  in  oppofition  to 
the  fpirit  of  the  original  charter,  but  with  a 
view  of  extending  its  operation.  So  far  how- 
ever from  adhering  to  this  principle,  the  Fel- 
lows have  multiplied  the  bye  laws  of  the  Col- 
lege in  fuch  a  manner,  that,  inftead  of  profef- 
fional  merit  being  the  road  to  profeffional  ho- 
nour, profeffional  honours  are  now  the  real 
and  true  attributes  of  profefTional  ignorance. 

Students  who  have  gone  through  their  regu- 
lar apprenticefhip,  who  have  entered  in  fome 
of  the  London  hofpitals,  where  they  have 
become  dreflers,  attended  all  the  different 
clafles  under  the  moft  able  teachers,  after  hav- 
ing dilTeded  for  two,  three,  or  four  years, — ■ 
become  phyficians'  pupils,  and  had  the  whole 
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range  of  the  hofpital  for  the  application  of 
phyfiological  principles  to  the  pathology  of 
dileafe,  are  not  only  difqualified  to  become 
Fellows  but  Licentiates  alfo.  Not  thefe  only, 
but  intelligent,  and  in  many  inftances  learned 
praditioners,  Members  of  the  Corporation  of 
Surgeons,  or  of  the  Apothecaries  Company, 
who  have  devoted  the  whole  of  a  long  life  to 
the  purfuit  of  fcience,  and  grown  grey-bearded 
in  the  pradlice  of  medicine,  are  equally  conr^ 
demned  as  unworthy  of  that  honour. 

After  feeing  what  knowledge  it  is  that  dif- 
qaalifies  a  man  to  become  either  a  Fellow  or 
a  Licentiate  of  the  College,  it  remains  for  me 
to  lay,  what  are  the  eflential  attributes  by 
which  that  exalted  and  diftinguifhed  honour 
is  to  be  obtained.  A  man  muft  have  ftudied, 
or  at  leaft  pa{red,  two  years  at  one  of  the 
foreign  univerfities,  Edinburgh,  Glafgow,  &c. 
(London  is  not  confidered  as  an  univerfity) 
before  he  can  be  permitted  to  offer  himfelf  for 
examination  as  a  Licentiate ;  and  finally,  it  is 
necelTary  that  he  ftiould  have  regularly  ma- 
triculated at  either  of  thofe  fountains  of  medi- 
cal wifdom,  Oxford  or  Cambridge,  for  the  no- 
minal period  of  fourteen  years,  before  he  can 
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be  admitted  within  the  pale  of  a  fellowfliip  In 
the  Royal  College  of  Fhyficians  of  London. 
It  is  very  true, that  with  the  exception  of  young 
gentlemen,  who  are  natives  of  thofe  cities, 
Students  occafionally  refort  there  only  for  the 
purpofe  of  keeping  terms  ;  and  many  abridge 
their  period  of  fervitude  from  fourteen  no- 
minal years,  to  three  of  abfolute  attendance. 
Keeping  terms  in  this  way  is  called  term  trot- 
ting^ and  the  graduates  themfelves  have  re- 
ceived the  appellation  of  Term  Trotters.  This 
^s  the  period  thought  necefTary  before  ap- 
prentices to  furgeons  and  apothecaries  are 
deemed  qualified  either  to  bleed,  or  adminifter 
^n  enema  to  a  patient  j  vvhilft,  on  the  contrary, 
the  matriculated  ftudents  of  Oxford  and  Cam- 
bridge, "who  have  learnt  anatomy  without  dif- 
fedlion,  ftudied  medicine  by  feeing  the  healthy, 
and  thie  practice  of  it  without  vifiting  the 
fick,  are  deemed  bona  Jide  alone  qualified  to 
be  at  the  head  of  our  profe/fion.    Is  it  then 
furprifing  that  the  College  of  Phyficians  is 
dwindled  to  nothing  ;  and  the  only  dignity 
attached  to  the  Fellows  of  it  is  but  a  name; 
that  whilftthey  are  flattering  and  compliment- 
ing each  other  in  their  orations,  they  are 

abufing 
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abufing  the  Licentiates,  and  holding  at  a  dif- 
tance  men  of  fuperior  medical  knowledge  to 
themfelves  ? 

Motives  of  perfonal  regard  prevent  me  from 
difcufling  the  abilities  of  the  different  Fellows. 
It  has  been  thought,  that  the  publication  in 
France  of  ibe  Livre  Rou^e  with  Notes,  was 
very  inftrumental  in  exciting  the  contempt  of 
the  nation  againft  the  haute  NoblefTe.  If  the 
profefTional  abilities  of  the  Fellows  of  the  Col- 
lege were  fcrutinized,  it  is  very  probable  that 
..a  fimilar  lot  would  befall  them. 

The  great  Leviathan  of  the  College, 
"*  *  *  *  45:-  *  *^  before  his  death,  is  reported 
to  have  declared  that  there  was  no  good 
in  phyfic,  although  he  realized  eight  or  ten 
thoufand  guineas  annually^ by  the  adminiftra- 
tlon  of  it.  But  here  I  ftop  for  the  prefent. 
I  (hall  merely  conclude  by  applying  to  thefe 
gentlemen  the  memorable  words  that  came 
from  the  elegant  pen  of  Junius  upon  a  for- 
mer occafion :  "  The  feathers  that  adorn  the 
C^./%-^bird  fupport  his  flight :  ftrip  him  of  his 
plumage,  and  you  fix  him  to  the  earth 

*  It  is  proper  to  obfervc,  that  that  learned  and  elegant 
writer  Dr.  Knox,  who  was  a  Fellow  of  St.  John's  Col- 
voL.i.  K  lege, 
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lege,  Oxford,  has  turned  king's  evidence,  and  expofed  the 
mode  of  college  education  "The  world  at  large,  who 
hear  of  colleges,  like  palaces,  devoted  to  learning,  of 
princely  eftates  bequeathed  for  the  fupport  of  Profeflbrs, 
of  public  libraries  and  fchools  for  every  fcience,  arc  dif- 
pofed  to  view  the  confecrated  place  in  which  they  abound 
with  peculiar  veneration-  Accidental  vifitors  alfo,  who 
behold  the  fuperb  dining  halls,  the  painted  chapels,  the 
luxurious  common-rooms,  the  elegant  chambers,  and  a 
race  of  mortals  in  a  peculiar  drefs  ftrutting  through  the 
ftreets  with  a  folemn  air  of  importance ;  when  they  fee 
all  the  Doftors,  both  the  Proftors,  with  all  the  Heads  of 
Colleges  and  Halls,  in  folemn  procefhon,  with  their  velvet 
lleeves,  fcarlet  gowns,  hoods,  black,  red  and  purple,  can- 
not but  be  ftruck  with  the  appearance,  and  are  naturally 
led  to  conclude,  that  here  at  length  wifdom,  fcience, 
learning,  and  whatever  elfe  is  praife-worthy,  for  ever 
flourifli  and  abound. 

"  Without  entering  into  an  invidious  and  particular 
examination  of  the  fubje£l:,  that  notwithftanding  this  pro- 
fufe  expence,  the  public  has  not,  of  late  at  lead,  been 
indebted  for  the  greateft  improvements  in  fcience  and 
learning  to  all  the  Do£lors,  &g.  laid  together.  That 
populous  city  London,  and  that  region  of  literary  la- 
bour, Scotland,  have  feized  every  palm  of  fcholaftic  ho- 
tiour,  and  left  the  fons  of  Oxford  and  Cambridge  to  en- 
joy fubflaniial  comforts  in  the  fmoke  of  the  common  or 
combination  rooms.  The  Burfar's  books  are  the  only  ma- 
nufcripts  of  any  value  produced  in  many  colleges,  and  the 
fweets  of  penfions,  exhibitions,  fines,  fellowfliips,  and 
petty  offices,  the  chief  obje£t  of  academical  purfuit.  , 
The  youth  whofe  heart  pants  for  the  honour  of  a 

Bachelor 


OF  PHYSICIANS. 


179 


Bachelor  of  Arts  degree,  muft  wait  till  four  years  have 
revolved,  and  is  obliged,  during  this  period,  once  to  op- 
pofe.and  once  to  refpond,  in  difputations  held  in  the  pub- 
lic fchools :  this  oppofing  and  refponding  is  termed,  in 
the  cant  of  the  place,  doing  ge?ierals  together.  Arguments 
are  procured,  which  have  been  handed  down  from  gene- 
ration to  generation,  on  long  flips  of  paper,  and  confift 
of  foollfli  fyll^gifms  on  fooli(h  fubje^ts,  of  the  formation 
or  fignification  of  which,  the  refpondcnt  and  opponent 
feldom  know  more  than  an  infant  in  fwaddling  clothes. 
A  liceat  is  obtained  from  the  Regent  Mafter,  and  the 
doughty  difputants  go  into  a  large  dufty  room  full  of  dirt 
and  cobwebs,  with  walls  and  wainfcbts  decorated  with 
the  names  of  former  difputants,  who,  to  divert  the  tedious 
hour,  cue  out  their  names  with  their  pen-knives,  or  write 
verfes  with  a  pencil.  Here  they  fit  in  mean  defies  oppofite 
to  each  other,  from  one  o'clock  till  three.  Not  once  in 
loo  times  does  an  officer  enter ;  and  if  he  does,  he  hears 
one  fyllogifm  or  two,  then  makes  a  bow,  and  departs  as 
he  came  and  remained,  in  folemn  filencc.  The  difputants 
then  return  to  the  amufement  of  cutting  the  defies,  carv- 
ing their  names,  or  reading  Sterne's  Sentimental  Journey, 
or  fome  other  edifying  novel.  The  parties  have  then  a 
right  to  the  infignia  of  Sophs y  but  not  before  they  have 
been  formally  created  by  one  of  the  Regent  Mafters,  be- 
fore whom  they  kneel^  while  he  lays  a  volunie  of  Ariftotle's 
Works  on  their  heads,  and  pijts  on  a  hood,  a  piece  of 
black  crape  hanging  from  their  necks  down  to  their  hepls. 
The  next  exercife  is  called  doiug  jurament^  which  being 
interpreted,  fignifies  the  evading  of  one's  oath.  A  few  more 
■trifling  forms  are  neceflary  before  a  Bachelor's  degree  is 
I  obtained,  and  the  greateft  dunce  ufually  gets  his  tejiimo- 
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«////7j  figned  with  as  much  eafe  and  credit  as  tlje  finefi: 
genius. 

'*  Every  candidate  is  obliged  to  be  examined  on  the  whole 
circle  of  the  fciences  by  three  Matters  of  Arts,  of  his  own 
choice.  The  fchcmcs^  as  they  are  called,  are  little  books, 
containing  forty  or  fifty  queftions  in  each  fcience,  as 
handed  down  from  age  to  age,  from  one  to  another.  The 
candidate  to  be  examined,  employs  three  or  four  days  in 
learning  them  by  heart ;  and  the  examiners,  having  done 
the  fame  before  him,  know  what  queftions  to  afk.  After 
thie  candidate  has  difplayed  his  univerfal  knowledge  of  the 
fciences,  he  is  to  difplay  his  Ikill  in  philology.  One  of  the 
jnafters  therefore  defires  him  to  conftruc  a  paflage  in  fome 
Greek  or  Latin  claffic,  which  he  does  M'ith  no  interruption, 
juft  as  he  pleafes,  and  as  well  as  he  can.  He  is  next  re- 
quired to  tranflate  familiar  Englifh  phrafes  into  Latin, 
droll  queftions  are  put  on  any  fubjeft,  and  the  puzzled 
candidate  furnilhes  diverfion  by  his  awkward  embarrafl- 
ment.  The  queftions  I  have  known  on  this  occafion  to 
confift  of  an  enquiry  into  the  pedigree  of  a  race-horfe,  &c. 
&c.  &c.  The  teftimonium  is  figned  by  the  Mafter  of 
_^rts — he  appears  in  the  Convocation-houfe,  takes  an 
abundance  of  oaths,  pays  a  fum  of  money  In  fees,  and 
after  kneeling  down  before  the  Vice  Cfaancsllor,  and 
whifpering  a  lie,  rifes  up  a  Bachelor  of  Arts. 

*'  The  examination  for  Mafter  of  Arts  is  performed  ex- 
a£lly  in  the  manner  above  defcribed,  and,  though  rcpre- 
fented  as  very  formidable,  is  fuch  an  one  as  a  boy  from  a 
good  fchool  juft  entered  might  go  through  as  well  as  after 
a  feven  years  refidence.  Few  however  refide  ;  for  the 
majority  are  what  are  called  term  trotters^  that  is,  perfons 
who  only  keep  the  terms  for  form's  fake,  or  fpend  fix  or 
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tight  weeks  in  a  year  in  the  unlverfity,  to  qualify  them  for 
degrees.  The  declamations  would  be  ufeful  exercifes,  if 
they  were  not  always  performed  in  a  carelefs  and  evafive 
manner.  The  Ie£lures  are  always  called  wall  le£lures, 
becaufe  the  lecturer  has  no  other  audience  but  the  walls  : 
indeed  he  ufually  fteals  a  fheet  or  two  of  Latin  out  of 
fome  old  book,  no  matter  the  fubje£l :  this  he  keeps  in  his 
pocket,  in  order  to  take  them  out  and  read  away,  if  a 
Proflor  fhould  come  in:  but  otherwife  he  fits  by  himfelf, 
and  folaces  himfelf,  if  he  pleafes,  v/ith  a  book,  not  from 
the  Bodleian  but  the  circulating  library. 

"  After  all  thefe  important  exercifes  and  trials,  &c.  &c. 
the  academic  is  honoured  with  a  Mailer's  degree,  and 
fallies  forth  Into  the  world  with  this  undeniable  paflporc 
to  carry  him  through  it  with  credit. 

"  Exercifes  of  a  nature  equally  filly  are  performed  in  a 
fimilar  manner  for  the  other  degrees." 

N.  B.  I  have  omitted  tranfcribing  an  account  of  the 
Bacchanalian  Feafts  that  are  common  upon  thofe  occa-  ' 
fions :  thefe,  and  other  incidents  of  a  Uke  nature,  maybe 
learnt  by  an  appeal  to  the  book  itfelf. 

Vide  Kmx's  Effays^  Moral  and  Literary  y^Q.  57,  p.  155. 
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CHAP.  IV. 

OF  THE  CORPORATION  OF  SURGEONS. 

Ruinous Jlatet7ietit  of  the  Corpcratioti  made  by  the  Warden — ap' 
plication  niade  to  parliament  to  retrieve  its  affairs — the  ap- 
plication refijled  with  fuccefs — the  caufes  why,  ^c.  l5fc. 

How  fhamefully  the  Corporation  of  Sur- 
geons has  anfwered  the  end  of  its  inftitution 
may  be  colleded  from  the  Pvcport  made  by 
Mr.  Gunning  himfelf  (the  Warden)  to  the 
Court  of  AfTiftants. 

After  having  examined  and  pointed  out  the 
impaired  and  perifhing  condition  of  its  finances, 
notwithflanding  the  large  fums  of  money 
that  had  been  received,  he  tells  them,  that  they 
have  a  theatre  without  led.ures,  a  library  with- 
out books,  a  committee- room  ufed  asa  dining- 
parlour,  an  empty  purfe  for  charitable  dona- 
tions, &C.  &C.  &CC. 

It  was  impoflible  that  a  corporation  per- 
verting and  inverting,  as  it  did,  the  final  caufe 
of  its  exiftence,  could  long  fubfift.    It  has 
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therefore  gradually  crumbled  to  decay;  the 
theatre  has  been  fcld,  and  the  corporation  has 
been  finally  decompofed  like  a  putrid  and 
mortified  body  into  its  conftituent  parts ;  fo 
that  at  this  moment  the  profeffion  to  which 
I  have  the  honour  to  belong  is  compofed  of 
members  without  a  corporation. 

Application  was  made  to  Parliament  to  re- 
animate the  corpfe  by  granting  new  powers  to 
it.  The  application  failed,  partly  becaufe  it 
was  thought  that  thofe  who  had  contributed 
to  this  a6l  of  fuicide  were  improper  perfons  to 
point  out  the  means  of  its  refufcitation.  The 
body  of  Surgeons  is  therefore  employed  at 
this  time  in  planning  a  model  for  the  appro- 
bation and  fandion  of  Parliament,  that  it  is 
hoped  will  (lamp  dignity  to  the  profeflion, 
impart  knowledge  to  its  members,  and  diftri- 
bate  benefit  to  mankind. 

It  were  to  be  wifl-ied  that  a  ftanding  Court 
of  Examiners  ^hould  fubfift,  with  a  perma- 
nent falary  eftablifhed,  and  that  the  examina- 
tion of  pupils  fhould  be  a  real  and  not  a  no- 
minal one.  When  I  was  examined  as  a  fur- 
geon,  1  was  examined  by  a  notorious  quack 
{fmce  dead),  who  ufed  to  proftitute  his  name 
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in  the  newfpapers  by  writing  long  letters  to 
the  venders  of  quack  medicines,  and  recom- 
mending their  general  exhibition.  Young  as 
I  then  was,  I  thought  it  my  duty  to  com- 
pLiin  of  it  to  the  Court  before  whom  1  had  the 
honour  to  pafs,  and  to  requeft  that  this  gen- 
tleman fhould  not  fign  my  diploma.  I  was 
very  refpeftfuUy  informed  by  Mr.  Warner, 
the  warden,  that  although  my  application  was 
thought  a  jufl:  one,  the  Court  had  not  this  pre- 
ventative power.  The  quack  continued  un- 
til the  time  of  his  death  toatteft  the  diplomas 
of  young  Surgeons,  by  which  they  are  efpecial- 
,ly  charaderized  for  having  received  a  regular 
and  fcientific  education,  and  confequently  dif- 
tinguiihed  from  the  tribe  of  empyrics  to  which 
the  examiner  himfelf  belonged. 


AS  to  the  Apothecaries  Company,  it  mufi:  be 
confidered  as  a  company  defigned  for  traffick 
and  merehandife,  rather  than  for  fcience.  The 
good  it  does  (and  that  good  is  certainly  great) 
extends  to  the  importation  of  the  beft  me- 
dicines, which  it  vends  to  the  public  at  an 
equitable  price.    It  does  not  however  appear 
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that  the  exertions  of  this  company  have  con- 
tributed in  any  confiderable  degree  either  to 
the  perfedion  of  the  pradical  part  of  chemif- 
try,  ot-  to  meliorating  the  pliarmaceiitic  de- 
partment ;  it  may  rather  be  confidered  as  a 
Difpendiry  to  the  Fellows  of  the  College  of 
Phyficians,  and  as  more  immediately  under 
their  controul. 


After  having  expofed  the  errors  of  theft 
different  eftabhfhments,  it  may  perhaps  be  ex- 
pected that  I  fhould  point  out  the  means  by 
which  they  can  be  amended.  The  eftablilh- 
ments  of  themfelves  are  good,  and  it  is  the 
conduct  of  thofe  only  who  fuperintend  them 
which  is  bad.  In  (lead  of  ading  conformably 
to  the  principles  of  the  inftitutions,  they  live 
in  conftant  violation  of  their  precepts.  It  is 
not  new  laws  that  are  wanted,  fo  much  as  the 
proper  execution  of  the-  old.  The  evils  thac 
exiRare  evils  of  omiffion  more  perhaps  than 
of  commiffion.  Let  thofe  who  have  the  ma- 
nagement of  the  Surgeons'  Company  ad  with 
diligence  and  zeal ;  and  notwithftanding  the 
impaired  ^nd  impoverillied  (late  of  its  finances, 

we 
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we  rho'dld  foon  fee  it  have  ledures  with- 
out a  theatre,  books  without  a  library,  com- 
mittee-rooms without  dining-parlours,  and  a 
full  purfe  for  the  indigent  and  needy,  inftead 
of  an  empty  qne. 

When  men  are  animated  with  a  laudable 
fpirit  to  further  the  end  of  the  inftitution  to 
which  they  belong,  we  frequently  behold 
great  objeds  attained  by  means  apparently  in- 
adequate and  infufficient  :  on  the  contrary,  in- 
ftead of  looking  forward  to  the  attainment  of 
the  final  caufe,  they  do  not  think  of  it ;  they 
generally  employ  the  means  to  perfonal  pur- 
pofes  inftead  of  general  ones;  to  private  ad- 
vantage inftead  of  public  good. 

Animated  as  I  feel  myfelf  to  be  with  the 
love  of  my  profeffion,  and  deeply  interefted  in 
its  welfare,  1  fmcerely  hope  to  fee  the  govern- 
ment of  it  placed  on  a  refpedable  eftablifti- 
rr.ent,  and  the  governors  of  it  refpedable  men  : 
it  is  then,  and  then  only  that  we  may  hope 
to  fee  it  attain  the  end  for  which  it  was  de- 
fjgned. 

It  is  however  vain  to  hope  that  public  admi- 
niftrations  can  be  well  managed  whilft  the  con- 
dud  of  individuals  of  which  they  are  com- 


OF  SURGEONS* 


pofed  is  bad.  If  the  parts  of  a  building  are  de- 
fedive,  it  is  impoflible  that  the  whole  can  be 
good;  it  is  therefore  a  reformation  in  private 
morals  that  muft  be  firft  attempted,  before  we 
can  expert  to  fee  large  mafles  of  men  ading 
and  co-operating  together  in  the  acquifition  of 
knowledge,  and  in  the  general  diffufion  of  it. 
The  means  however  are  evidently  the  fame 
in  both,  and  confift  in  education  and  inftruc- 
tion. 


CHAP.  XVI. 

OF  THE  MEANS  BY  WHICH  INDIVIDUALS  ATTAIN 
■  THE  FINAL  CAUSE  OF  THEJR  EXISTENCE. 

Difference  between  education  and  inJlruElion — method  of  pro- 
ceeding fcientifically  in  the  invejligation  of  any  fubjeB — 
axiom:  the  bafis  of  knowledge— leading  to  our  knowledge  of 
caufes-j  whence  effeEls  are  produced ^  isfc.  ^c.  i^fc. 

Education  and  indruaion  are  the 
means  by  which  the  final  dellination  of  man 
is  attained,  and  by  which  the  necelFary  me- 
dia 
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dia  are  found  to  conned  the  dawn  of  reafon 
lo  the  full  perfedion  of  it. 

Kducation  conftitutes  the  genus,  of  which 
InJlru5l'ion  is  the  fpecies.  Education  compre- 
hends the  general  habits,  manners,  and  cuf- 
toms  of  the  inhabitants  of  a  country,  and  is 
the  caufe  that  every  nation  has  a  national  cha- 
rader.  On  the  contrary,  inftrudion  is  limited 
to  the  particular  diredion  given  to  genius;  it 
is  the  caufe  why  particular  clafles  of  men  have 
the  fame  habits,  and  different  individuals  have 
particular  propenfities  and  purfuits.  Education 
bears  the  fame  relation  to  inftrudion,  that  a 
whole  does  to  a  part,  or  that  memory  does  to 
recolledion.  Memory  reprefenrs  things  paft 
in  general;  recolledion reprefents  things  pad 
in  particular. 

'In  every  fpecies  of  knowledge  whatever, 
the  moft  fimple  muft  be  attained  before  the 
moft  compound  :  it  is  in  learning  this  fimple 
particular  knowledge,  for  which  early  inftruc- 
tion  is  efpecially  defigned,  that  we  may  be 
able  to  comprehend  and  attain  knowledge  uni- 
verfal.  It  muft  be  obvious  to  every  refleding 
mind,  that  all  knowledge  whatever,  whether  it 
appertains  to  fcience  or  to  art,  is  reducible  ta 
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general  principles,  as  certainly  as  it  is  obvious 
that  every  effed  is  the  confequence  of  feme 
producing  caufe.  Many  men  who  have  not 
learnt  thefe  principles,  can  frequently  affign 
reafons,  or  the  caufe  why,  for  the  eiFeds  they 
behold :  they  feem  intuitively  to  poflefs  a 
degree  of  fcience,  and-attain  its  rules  by  chance, 
which  inftrudion  is  efpecially  defigned  to  un- 
fold. Mr.  Harris  therefore  very  accurately 
obfcrves,  that  in  the  inveftigation  of  princi- 
ples, we  are  firft  taught  to  learn,  that  every 
fcience,  as  arithmetic,  geometry,  mufic,  aftro- 
nomy,  &c.  may  be  refoived  into  its  theorems ; 
every  theorem  into  its  fyllogifm  ;  every  fyllo- 
gifm  into  its  propofitions  ;  and  every  propor- 
tion into  certain  fimple  or  fmgle  terms. 

If  we  were  to  begin  before  we  have  attain- 
ed a  knowledge  of  fimple  terms,  which  are  in 
themfelves  irrefolvable,  it  is  evident  we  fhould 
begin  in  the  middle ;  and  if  we  were  to  begin 
at  the  theorem  irfelf,  before  having  attained 
a  previous  knowledge  of  a  fyllogifm  and  of 
a  propofition,  we  fhould  begin  not  merely  at. 
the  middle,  but  at  the  very  end.  It  is  there- 
fore very  obvious,  that  fimple  terms  confli- 
tute  the  pun&um  falicnsy  from  whence  our 

knowledge 
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knowledge  ought  to  commence,  the  firft  which 
ought  to  be  attained ;  and  that  beginning 
with  any  other  is  an  inverted  order  of  being 
taught. 

It  is  by  the  previous  attainment  of  this  fim- 
ple  knowledge,  that  we  are  qualified  to  learn 
that  which  is  more  compound.  Between  the 
moft  fimple  and  the  moft  compounded  know- 
ledge,there  exifts  aconnediing  medium  (which 
ought  to  be  learnt  and  underftood),  by  which 
the  extreme  parts,  the  beginning  and  the  end, 
are  united,  fo  as  to  form  one  whole.  It  is  in 
this  inveftigation  that  the  office  of  fcience 
confifts,  and  which  forms  the  true  objed  of 
its  purfuit. 

Science  therefore  begins  from  principles,  and 
proceeds  through  proper  media  to  the  con- 
clufion,  from  caufe  to  effed,  from  things  ge- 
neral and  univerfdl  to  things  particular  and  oc- 
cafional. 

Things  univerfal,  or  principles,  confift  in 
fnnple  undeniable  truths,  refpeding  the 
identity  of  which,  every  one  who  has  the 
pofleffion  of  common  fenfe,  muft  admit,  and 
cannot  deny,  fuch  as  axioms  in  general ;  the 

lecond  confifts  in  the  propofition  and  theo- 
rem, 
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rem,  which  are  deduced  from  thofe  axioms^ 
and  which  are  immediately  founded  on  them  ; 
and  finally,  the  third  is  the  conclufion  itfelf, 
by  which  the  tloing  particular  is  deduced 
from  xht  thing  univerfal. 

The  firft  conftitutes  the  bafe,  the  fecond  is 
the  road,  and  the  third  is  fcience  itfelf ;  it  is 
the  perfedl  appiehenfion  of  the  parts  proceed- 
ing and  depending  on  each  other,  that  forms 
the  fcientilic  knowledge  of  a  fubjedl,  or  the 
knowledge  of  efFeds,  as  arifmg  and  proceeding 
from  their  producing  caufes.  This  is  the  plan 
which  I  have  adopted  in  the  inveftigation  of 
the  fubje6l  I  am  endeavouring  to  explain.  I 
firft  afcertained  the  general  and  particular  pro- 
perties of  Common  and  of  Living  Matter, 
and  compared  them  with  each  other;  the 
univerfal  famenefs  of  efFeds  that  the  former 
difplayed,  I  found  to  be  totally  different  from 
the  univerfal  changes  of  the  other.  I  there- 
fore concluded,  that  the  caufe  by  which  the 
efFeds  were  produced  in  the  one,  was  differ- 
ent from  the  caule  by  the  power  of  which  the 
alterations  in  the  other  are  occafioned.  The 
power  or  caufe  by  which  Common  Matter  is 
governed,  appeared  to  me  an  univerfal  one, 
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becaufe  all  Dead  Matter  underwent  a  regula- 
rity in  its  changes.  On  the  contrary,  the;power 
by  which  Living  Matter  was  governed  ap- 
peared to  me  a  particular  one,  becaufe  every 
living  fyflem  had  its  particular  mode  of 
a6lion. 

After  having  afcertained  what  Common 
Matter- was  and  what  it  was  not,  I  foon  faw 
what  Living  Matter  adually  was  not,  and  from 
thence  was  led  to  learn  what  it  was,  and  then 
afcertained  the  nature  of  the  caufe  of  which  it 
was  the  effedt.  It  was  thus  that  I  attained 
my  knowledge  of  Life,  and  of  Living  Matter. 
After  having  acquired  a  knowledge  of  this 
power  by  which  Living  Matter  is  univerfally 
governed,  I  proceeded  to  inveftigate  the  gene- 
ral ^properties  of  Living  Matter,  and  afterwards 
thofe  that  particuldr  ajid  dijli7itl — aclion 
in  general  before  action  in  particular. 

The  anatomical  ftrudure  of  the  animated 

fyftem  I  faw  confiituted  the  conneding  me- 
dium, between  the  effeds  tliat  flow  from  it, 

and  the  living  principle  by  which  that  ftruc- 
ture  was  produced ;  it  is  the  power  from 
which  organization  is  formed  and  its  ad  ions 
derived;  which  I  have  denominated  LIFE, 

which 
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which  is  eflentially  fimple  and  irrefolvable, 
and  which  is  therefore  properly  denominated 
a  principle^  comprehending  within  itfelf  the 
form  of  the  organization  and  ^he  primary- 
power  by  which  adion  is  produced. 

In  taking  a  general  review  of  the  particu- 
lar fyftems  of  which  the  whole  chain  of  ani- 
mated exiftence  was  compofed,  it  appeared  a 
felf- evident  truth,  that  the  particular  adions  of 
their  organs  all  tended  to  one  ultimate  end  ;  in 
vegetables,  to  the  propagation  of  the  fpecies ; 
in  brutes,  to  the  propagation  of  the  fpecies, 
and  the  gratification  of  the  appetite  :  in  man,  it 
was  not  the  propagation  of  the  fpecies,  or  the 
gratification  of  the  appetite,  by  which  he  ap- 
peared to  me  fig'nalized  and  diftinguifhed,  fo 
much  as  by  the  perfection  of  his  Mind.  Hav- 
ing afcertained  thefe  important  truths,  it  was 
neceiTary  for  me  to  examine  the  organization 
which  was  employed  to  attain  and  fulfil  thefe 
ends.  I  was  confequently  led  to  obferve  the 
diftindion  that  fubfifts  between  vegetables  and 
animals,  between  brutes  and  the  human  fpecies. 

In  vegetables,  the  wonderful  and  extended 
degree  of  living  power,  and  apparent  privation 
of  organs  of  fenfe;  in  brutes,  the  apparent  mag- 
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nitude  in  the  organs  of  fenfe,  and  the  exlftencc 
of  a  fmall  brain,  and  diminution  of  aflimilating 
power  J  in  the  human  fpecies,  the  magnitude 
of  the  brain,  the  comparative  fmallnefs  of  the 
organs  of  fenfe  and  of  the  digeftive  facuky, 
evidently  fliewed  that  it  was  the  power  by 
which  thefe  organs  were  made  to  ad,  and  the 
ultimate  adion  of  thefe  organs  themfelves, 
which  refpedively  conftituted  the  true  and  final 
caufe  of  their  exiftence.  I  therefore  difcovered 
theCAUSEof  their  diiFerentpropertiesandpur- 
fuits,  and  why  they  tended  to  different  ends  *. 

If 

*  I  {hall  hereafter  proceed  to  trace  what  are  the  obje£l> 
that  man  ought  to  purfue,  by  which  his  end  may  be  ac- 
complifhed.  I  ftiall  then  defcend  tq  things  particular,  and 
(hew  the  MANNER  HOW.  This  will  lead  to  the  parti- 
cular examination  of  the  Anatomy  and  Phyfiologyef  thefe 
various  fyftems.  And  beginning  with  the  moft  fimple,  I 
{hall  end  with  Man, the  mod  compounded  and  complicated 
of  the  whole  ;  until  he  has  gone  through  the  whole  of  his 
exiftence,  and,  it  is  hoped,  attained  the  end  for  which  he 
was  created  j  and  finally  becomes  decompofed  and  refolved 
into  a  common  ftate.  It  is  at  tliis  point  where  the  duty  of 
the  Phyfiologift  terminates,  and  where  the  Chemift  and 
Natural  Philofopher  aflume  their  fundHons  :  ~the  Chemift, 
to  inveftigate  and  examine  the  particular  and  fenfible  pro- 
perties of  this  matter;  the  Natural  Philofopher,  to  afcertain 
the  laws  by  which  it  is  governed.    Thinking,  as  1  moA 
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If  the  end  of  human  exiftence  depended  on 
the  extent  and  perfection  of  living  power, 
human  exiftence  would  not  only  be  inferior  to 
the  brute,  but  the  brute  itfelf  would  be  infe- 
rior to  vegetable  exiftence.  If  it  depended  on 
the  perfedtion  and  extent  of  organs  of  fenfe, 
the  condition  of  the  brute  would  be  far  fu- 
perior  to  the  condition  of  man,  becaufe  the  or- 
gans of  fenfe  in  the  one  are  found  to  be  far  fu- 
perior  to  what  they  are  found  to  be  in  the  other, 
AVhat  man  is  there  on  the  whole  face  of 
creation,  that  can  imitate  the  fabric  elaborated 
by  the  power  of  the  bee  *,  or  make  a  neft 

equal 

confcicntloufly  do,  after  the  moft  diligent  inveftigation, 
the  fyftem  in  prefent  eftimation  to  be  an  erroneous  one,  I 
fliall  proceed  to  conclude  this  work  by  inveftigating  the 
Newtonian  Laws  of  Nature  as  they  have  been  called ; 
when  I  hope  to  prove,  that  Sir  Ifaac  Newton  has  had  words 
put  into  his  mouth  which  he  never  uttered,  and  mean- 
ings attached  to  the  words  he  uttered  which  he  never 
meant. 

*^  When  the  bees  begin  to  work  in  their  hives,  they 
divide  themfelves  into  four  companies;  one  of  which 
roves  in  the  fields  in  fearch  of  materials,  another  employs 
itfelf  in  laying  out  the  bottom  and  the'partition  of  their 
cells,  a  third  is  employed  in  making  the  infide  fmooth 
from  the  corners  and  angles,  and  the  fourth  company 
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-tiqual  to  the  moft  infignificanr  animaH  And 
finally,  if  the  excellence  of  man  depended  on 

the 

brings  food  for  the  reft.  They  however  occafionany  ex- 
change their  tafks  ;  thofe  that  have  been  at  work,  being 
permitted  to  go  abroad,  and  thofe  that  have  been  in  the 
fields  already,  take  their  places.  They  feem  even  to  have 
figns  by  which  they  underftand  each  other  :  for,  when  any 
of  them  wants  food,  it  bends  down  its  trunk  to  the  bee 
from  whom  it  is  expefted,  which  then  opens  its  honey- 
bag,  and  lets  fome  drops  fall  into  the  other's  mouth,  which 
is  at  that  time  opened  to  receive  it.  Their  diligence  and 
labour  are  fo  great,  that  in  a  day's  time  they  are  able  to 
make  cells,  which  lie  upon  each  other,  numerous,  enough 
to>cont?.ln  three  thoufand  bees.  , 

In  the  plan  and  formation  of  thefe  cells  they  difcover 
a  moft  wonderful  fagacity.  In  conftrudling  habitations 
within  a  limited  compafs,  an  architeft  would  have  three 
objefts  in  view  :  firft,  to  ufe  the  fmalleft  poflible  quantity 
of  materials :  fecondly,  to  give  to  the  edifice  the  greateft 
capacity  on  a  determined  fpace  :  and,  thirdly,  to  employ 
the  fpot  in  fuch  a  manner  that  none  of  it  may  be  loft. 

On  examination,  it  will  be  found  that  the  bees  have  ob- 
tained all  thefe  advantages  in  the  hexagonal  form  of  their 
cells :  for,  firft,  there  is  an  ceconomy  of  wax,  as  the  cir- 
cumference of  one  cell  makes  part  of  the  circumference 
of  thofe  contiguous  to  it :  fecondly,  the  ceconomy  of  the 
fpot,  as  thefe  cellsj  which  join  to  one  another,  leave  no 
void  fpace  between  them  :  and  thirdly,  the  greateft  ca- 
pacity or  fpace,  as,  of  all  the  figures  which  can  be  conti- 
guous, that  with  fix  fides  gives  the  largeft  area.  This 
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the  ftrength  and  power  of  his  organs ;  there 
is  not  an  horfe,  or  an  afs,  that  might  not  claim 
the  fuperiority  over  him. 

Seeing 

thriftinefs  prompts  them  ta  make  their  fides  thin,  and 
yet  fufEciently  folid  for  the  fcantinefs  of  their  mate- 
rials.   The  entrances  of  the  cells  which  are  moft  liable 
to  injury  at  the  entrance,  thefe  the  bees  take  care  to 
flrengthen,  by  adding  quite  round  the  circumference  of 
the  apertures  a  fillet  of  wax,  by  which  means  this  mouth 
is  three  or  four  times  thicker  than  the  fides,  and  they  are 
llrengthened  at  the  bottom  by  the  angle  formed  by  the 
bottom  of  three  cells  falling  in  the  middle  of  an  op- 
pofite  cell.   The  combs  lie  parallel  to  each  other,  and 
there  is  left  between  every  one  of  them  a  fpace,  which 
ferves  as  a  ftreet,  broad  enough  for  two  bees  to  pafs  by 
each  other :  there  are  holes  which  go  quite  through  the 
combs,  and  ferve  as  lanes  for  the  bees,  to  pafs  from  one 
court  to  another,  without  being  obliged  to  go  a  great  way 
about.    When  they  begin  their  combs,  they  form  at  the 
top  of  the  hive  j>  root,  or  (lay  to  the  whole  edifice,  which  is 
to  hang  from  it ;  and  though  they  generally  lay  the  foun- 
dation of  all  the  combs,  fo  that  there  (hall  be  no  more 
between  them  than  what  is  fulBcient  for  two  bees  tp  p^fs  ; 
they  fometimes  place  thofe  beginnings  of  two  combs  too 
far  afunder  ;  and  in  this  cafe,  to  fill  up  the  fpace  arifing 
from  that  bad  difpofitipn,  they  carry  their  qombs  on  ob- 
licjuely,  to  make  them  gradually  approach  each  other. 
Some  of  the  bees  run  about  beating  the  work  with  their 
wings  and  the  hinder  part  of  their  body,  probably  with  a 
view  to  make  it  more  firm  and  folid  ;  fome  are  employed 
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Seeing  then  that  we  muft  abandon  organic 
perfedion  and  power  as  the  final  caufe  of  hu- 
man exiftence,  we  muft  conclude,  that  it  is 
the  perfedion  of  MIND  on  which  it  efpe- 
cially  depends.    It  is  the  particular  nature  of 
Mind,  or  rational  principle,  that  ought  ever  to 
give  the  diftinguifliing  charafteriftic  between 
excellence  and  mediocrity ;  that  ought  to  ftrlke 
out  the  individual  from  the  fpecies,  and  be- 
in  forming  the  cells,  others  again  in  polirr.Ing  and  per- 
fedting  thofe  that  are  new  modelled  :  the  polifliers  are 
not  fo  defultory  in  their  operations  as  thofe  that  make  the 
cells    they  work  long  and  diligently,  never  intermitting 
their  labour,  excepting  to  carry  out  of  the  cell  the  parti- 
cles of  wax  which  they  take  ofF  in  polifhing  :  thefe  parti- 
cles are  not  allowed  to  be  loft  ;  others  are  ready  to  receive 
them  from  the  polifliers,  and  to  employ  them  in  fome 
other  part  of  the  work.    The  materials  out  of  which  the 
whole  fabric  is  compofed,  confift  of  a  powder  obtained 
from  the  corolla  of  plants,  and  not  yet  brought  to  the  ftate 
of  wax.  It  obtains  the  yellow  farina  by  rolling  itfelf  with- 
in the  flower,  and  quickly  becomes  covered  with  this  duft, 
•which  it  foo'n  after  brufhes  ofF  with  its  two  hind  legs,  and 
kneads  into  two  little  balls  :  they  alfo  coUeft  crude  wax 
for  food ;  and  they  are  obferved  even  in  old  hives  to  re- 
turn loaded  with  fuch  matter,  which  is  depofited  in  parti- 
cular cells,  and  is  known  by  the  name  of  Bee  Bread,  &c. 
&c.  &c.   This  very  curious  account  I  have  extra6led  from 
the  Encyclopedia  Br'itannica. 
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come  the  real  and  true  fource  of  cUfFerence  in 
the  attributes  and  eftimation  of  different  men. 
It  is  to  the  perfedion  of  Mind  refident  with- 
in, and  not  to  the  organs  without ;  it  is  to 
the  motives  of  Mind,  and  not  to  the  ultimate 
effed:  produced  by  the  organs  as  the  mere  in- 
ftruments,  that  we  ought  to  attach  merit  or 
difgrace  to  the  actions  they  perform.  It  is 
thus  we  conclude,  that  the  wifdom  and  tem- 
perance of  age  are  better  than  the  appetite 
and  paflion  of  youth  ;  civil  life  better  than 
favage ;  the  man  of  fcience  better  than  the 
artifl;  the  archited  better  than  the  labourer; 
and  human  exiftence  better  than  brutal. 

The  truth  of  thefe  principles  will  evident- 
ly appear,  if  we  proceed  to  examine  the  attri- 
butes of  the  human  fpecies  when  it  fubfifts  in 
a  civilized  and  polifhed  ftate,  diffufing  dignity 
on  itfelf,  or  when  it  grovels  in  a  favage  and 
barbarous  condition  :  we  (hall  then  find,  that 
the  objeds  of  its  purfuits  in  the  one  are  totally 
different  from  thofe  of  the  other. 

In  favage  life,  the  gratification  of  the  ap- 
petite, and  adminiftering  to  animal  wants,  are 
the  ends  to  which  all  its  adions  tend,  and 
for  the  attainment  of  which  its  inflrudion  is 

O  4  wholly 


SCIENTIFfC  MODE 


wholly  dlre£ted.  Savages  are  therefore  taught 
to  firing  the  bow  and  navigate  the  canoe ; 
they  are  taught  patiently  to  fuffer  labour  and 
fatigue  ;  to  brave  danger  and  even  death  itfelf: 
they  poflefs  thefe  attributes  in  a  moft  exalted 
degree,  when  perfonal  fecurity  calls  for  exer- 
tions againft  perfonal  danger,  or  when  they  are 
incited  to  the  gratification  of  the  appetite  j  they 
are  therefore  gluttons  and  drunkards,  and  ha- 
bitually addidted  to  debauchery  and  Ilcentiouf- 
nefs.  In  civil  life,  the  true  objeds  of  purfuit 
confift  in  the  evolution  and  perfedion  of  the 
Mind  ;  to  fubdue  the  appetite  in  the  organs 
of  fenfe,  and  prevent  the  pafFions  they  excite. 
In  favage  life,  the  ftrength  of  the  corporeal 
frame  is  taken  as  the  ftandard  of  Its  perfec- 
tion: all  men  therefore  are  equal,  who  are 
equally  ftrong  ;  becaufe  all  are  equally  igno- 
rant and  foolifh.  In  civil  life,  all  men  are 
on  an  equality  who  are  equally  wife  and  good, 
however  unequal  they  may  be  in  the  organi- 
zation of  their  frames.  In  favage  life,  the 
moral  virtues  are  the  offspring  of  corporeal 
wants,  limited  and  confined  to  the  individuals 
alone'  in  which  they  exiff.  fn  civil  life,  the 
good  that  is  done  is  not  of  a  felfifh  or  of  a 
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pei-fonal  nature ;  it  is  efpecially  defigned  for 
the  benefit  of  others,  and  the  confcioufnefs 
alone  is  retained  of  the  bleffings  it  beftows. 

Savage  life  has  a  conftant  tendency  to  ftop 
at  infancy  as  it  proceeds  to  old  age,  and  is 
confequently  a  life  of  fenfe  without  reafon  : 
on  the  contrary,  civil  life  is  a  life  of  reafon 
without  fenfe  ;  wlfdom  and  virtue  are  the 
true  objeds  of  defire  ;  temperance  and  chaf- 
tity  the  effedis  that  from  thence  enfue.  In 
favage  life,  the  weak  fall  a  prey  to  the  ftrong, 
and  the  women  are  ever  the  flaves  ol  the  men. 
Hence  arifes  ihe  cuftom  in  barbarous  coun- 
tries, for  fome  women,  who  feel  the  equality  of 
their  nature,  but  the  inequality  of  their  condi- 
tion, to  exterminate  their  female  offspring  as 
fopn  as  born.  The  old  and  the  infirm  are  defert- 
ed  by  the  State  ;  and  it  is  very  ufual  to  end  the 
exigence  of  thofe  who  are  unable  either  to  pro- 
vide for  their  own  wants,  or  to  take  a  fhare 
in  proteding  the  horde  to  which  they  belong. 

In  civil  life, the  ftrong  become  the  protedors 
of  the  weak  ;  the  men  are  the  conftant  guar- 
dians and  admirers  of  the  women  *,  afford- 

*  In  the  one,  the  men  are  gentlemen,  the  women  are 
ladies :  in  the  other,  the  men  are  fans  culottes,  the  wo- 
men are  poiflardes. 
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ing  relief  to  the  indigent,  hofpitals  of  health 
to  the  Tick,  afylums  for  the  decrepid  and  the 
old. 

In  favage  life,  the  attachment  that  fub- 
fifls  between  the  parent  and  the  offspring  is 
the  fame  in  kind,  although  in  degree  per- 
haps more  imperfed  than  we  behold  it  in 
brutes.  The  attachment  that  fubfifts  between 
brutes  and  their  offspring  continues  in  the 
moft  eminent  and  powerful  degree,  during 
the  incapacity  of  the  offspring  to  provide  for 
its  wants :  as  foon  as  the  period  is  arrived 
•when  the  offspring  has  attained  a  iufliciency 
of  growth  and  of  flrength  to  proted:  itfelf, 
the  attachment  ends,  and  dire£t  averfion  be- 
gins. Thus  it  is  we  fee  pigs  devour  their  lit- 
ter, cats  kill  their  kittens,  and  birds  drive 
from  their  nefls  the  ofRpring  they  had  in- 
cubated. 

In  favage  life,  the  attachment  between  the 
parent  and  the  offspring,  although  it  may  be 
equally  flrong,  gradually  decreafes  like  that  of 
the  brute,  and  ultimately  becomes  extindt:  it 
is  not  therefore  unufual  in  fome  favage  coun- 
tries for  children  to  deflroy  their  parents,  or 
for  parents  to  deflroy  their  children,  when 
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they  are  incapable,  either  from  decrepitude  or 
the  preflure  of  age,  to  provide  for  thofe,  ne- 
ceffary  wants  which  they  continually  experi- 
ence. In  civil  life  it  is  far  otherwife :  the  at- 
tachment that  fubfi ft s  between  the  parent  and 
the  offspring  is  unlimited  and  irrefiftible,  and 
gradually  increafes  by  an  increafe  of  age. 

Yet  man  in  a  favage  ftate  is  commonly  faid 
to  exift:  in  a  ftate  of  nature.  If  this  fuppofi- 
tion  were  as  true  as  it  is  falfe,  vice  would  be 
better  than  virtue ;  licentioufnefs  better  than 
chaftity ;  intemperance  better  than  fobriety  ; 
ignorance  better  than  knowledge  ;  the  per- 
fection of  the  body  better  than  the  wifdom  of 
the  mind ;  vegetable  exiftence  better  than 
brutal ;  and  brutal  exiftence  better  than  hu- 
man. 

It  is  far  otherwife.  The  befl:  formed  and 
moft:  robuft  fyfl:ems  are  frequently  the  refidence 
of  the  moft:  imbecil  and  of  the  moft  ferocious 
minds,  as  we  behold  in  favage  tribes  in  ge- 
neral, and  in  different  individuals  of  different 
European  nations. 

On  tiic  contrary,  the  ftrongeft  and  the  moft 
perfedl  minds  are  frequently  refident  in  fyf- 
tems  the  moft  rickety  and  mutilated,  the  moft 

5  decrepid 


204 


SCIENTTnC  MODE 


decrepid  and  deformed  that  can  be  conceiv- 
ed :  need  I  quote  particular  inftances,  when 
the  fa£t  is  found  fo  generally  to  fubfift  in 
thofe  great  luminaries  of  our  country,  Sir  Ifaac 
Newton  *,  and  Mr.  Pope  ?  Need  I  prove  it 
by  pointing  out  the  various  difeafes  habitual 
to  literary  men,  and  the  conftant  weaknefs 
they  fuftain  by  excellive  energy  of  the  m.ind, 
by  the  incelTant  predifpolition  of  the  body  to 
difeafe,  and  of  the  adual  exiftence  of  difeafe 
itfelf,  by  what  have  been  called  mental  paf- 
fions  ;  of  the  good,  but  efpecially  of  the  bad ; 

*  It  not  only  appears  from  the  account  we  have  of  Sir 
Ifaac  Newton's  life,  that  he  was  frequently  indifpofed 
from  exceffive  application,  and  more  efpeciaUy  with  an 
incontinency  of  urine,  brought  on  probably  from  a  forced 
retention  of  it  when  he  was  folving  fome  important 
problem,  and  from  long  fitting ;  but  I  had  a  frequent  op- 
portunity of  feeing  the  identical  obfervatory  chair,  or  ftar- 
gazing  throne,  in  which  he  made  all  his  dif^  overies :  jt 
refembles  a  common  arm  chair  rolling  on  caftors  ;  there 
are  defies  for  the  fupport  of  books  at  each  arm;  the  arms 
themfelves  are  fufficiently  ftrong  without  props  beneath, 
fo  that  Sir  Ifaac  could  turn  himfelf  quite  round,  whilft 
the  chair  remained  unchanged  in  polition  ;  the  bottom 
was  covered  over  with  black  leather,  the  forepart  of  which 
was  entirely  corroded  from  the  a£lion  of  the  urine  upon 
it ;  the  remainder  was  quite  found. 
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uF  hatred  and  of  love  ;  of  fear  and  of  devotion"; 
ofjealoufy,  anger,  &c.*? 

'  Seeing 

*  We  all  know  the  influence  of  a  timid  mind  in  pre- 
ilifpofing  the  body  to  difeafe  :  it  is  univerfally  acknow- 
ledged, that  in  places  where  contagious  difeafes  prevail, 
thofe  who  are  fearful  and  apprehenfive  of  receiving  the 
contagion  are  thofe  who  have  the  lead  power  to  refift  its 
influence ;  and  who,  therefore,  fall  the  firft  victims  to  its 
effeils  :  and,  finally,  in  thofe  who  are  feized  with  fud- 
den  and  violent  paflions'  of  the  mind,  and  that  die  in 
confequence,  putrefatlion  is  found  immediately  to  take 
place. 

Jt  now  remains  for  me  to  point  out  the  various  diicafes 
which  different  affedlions  of  the  mind  produce  upon  the 
brain,  as  the  organs  by  which  thofe  affeclic  ns  are  received 
and  made  manifeft :  and,  2dly,  of  the  effecis  that  this 
affei5^ion  of  the  brain  produces  on  the  animated  fyflem, 
and  the  confequent  derangement  it  fuftains. 

I  (hall  merely  ftate  what  is  occafionally  found  to  be 
true  :  that  fudden  ftarts  of  paflion,  fuch  as  grief,  jciy,  fur- 
prile,  &c.  have  proved  the  caufe  of  afphyxia,  or  fuddea 
death. 

AfFedions  of  the  mind,  fuch  as  fear,  furprife,  joy,  an- 
tipathy, pain,  pleafure,  ii  veneno  become  the  caufe  of 
fyiKope,  which  is  manifeded  by  a  diminiftied,  and  fome- 
times  a  total  fuppreihon  of  the  motion  of  the  heart. 
Vexation  of  the  mind,  and  diforderly  pafiions  of  any 
kind,  intenfe  ftudy,  or  too  clofe  and  too  long  continued 
application  to  bufinefs,  are  the  exciting  caufes  which  prot 
duce  hypochondriafis,  a  difeafe  which  exifls  in  tanperu'^ 
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Seeing  then  the  difference  that  fabfifts  be- 
tween favage  and  civil  life,  we  can  eafily  re- 

mento  melancholico,  and  Is  befl:  known  and  defined  by  the 
enumeration  of  the  following  fymptoms,  moejiitia  et  tnetu  ex 
eaiifts  non  aquisyd^pepfta  cum  languor e. 

I  have  reverfed  the  order  of  the  fymp,toms  ftatcd  in  the 
definition  of  Dr.  CuUen,  which  ftand  thus,  "  Dyfpepfia 
**  cum  latiguore,  mcejiitia  et  metu"  &c.  The  hypochondriafis, 
in  confcquence  of  dyfpepfia,  is  only  a  fymptomatic  dif- 
eafe,  the  dyfpepfia  in  confequence  of  hypochondriafis  is 
the  fymptom  only,  of  which  hypochondriafis  is  the  caufe. 

T  he  derangement  of  the  body  which  thefe  afFeftions 
of  the  mind  produce,  may  be  known  by  enumerating  the 
various  fymptoms  that  are  concomitant  on  dyfpepfia — a 
■want  of  appetite,  a  fqueamiflnnefs,  fometimes  a  vomiting, 
fudden  and  tranfient  diftenfions  of  the  llomach,  erucla- 
tion  of  various  kinds,  heartburn,  pains  in  the  regions  of 
the  ftomach,  and  coftivenefs,  &c. 

Sudden  fear,  difappointment  or  diftrefs,  fudden  and 
violent  forces  imprelTed  upon  the  nerves  of  fenfe;  violent 
found  upon  the  organs  of'  hearing,  exceffive'Iight  upon 
the  eye,  &c.  are  the  exciting  caufes  which  operate  too 
ftrongly  upon  the  fentient  principle,  and  weaken  and  di- 
tninilliv  or  abolifh  altogether  its  power  over  the  brain 
and,  voluntary  parts  :    thefe  caufes  produce  deafnefs, 
blindnefs,  lofs  of  tafte,  or  power  of  dii'Hnguifhing  or 
feeling  the  impreffion  of  odours :  it  is  farther  manifefted 
by  the  mind  having  loft  all  power  over  voluntary  parts : 
the  lofs  of  this  power  Is  frequently  accelerated  by  caufes 
operating  upon  the  mind,  from  the  various  paflions  I  have 
above  ftated. 
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tiite  thofe  wild  and  prevailing  opinions,  that 
luppofe  fenfiial  gratification  to  be  the  moft 
intenfe,  and  that  infancy  and  youth  are  the 
appropriate  periods  for  human  happinefs.  If 
thefe  fuppofitions  were  true,  the  final  caufe  of 
man,  inftead  of  being  different,  would  be  the 
fame  as  that  of  the  brute :  the  perfedion  of 
man  would  confift  in  the  gratification  of  his  ap- 
petite, and  not  in  the  perfection  of  his  mind  ; 
it  would  be  a  life  of  fenfe  without  reafon,  in- 
ftead of  being  a  life  of  reafon  without  fenfe. 

The  rational  and  intelledual  powers  of  man 
decidedly  prove  that  he  has  an  higher  deftina- 
tion  to  attain  than  brutal  appetite  alone.  It  is 
the  gratification  of  the  appetite  that  conOi- 
tutes  the  true  felicity  of  the  brute,  and  in  which 
the  perfedion  of  its  nature  confifts :  but  if 
the  excellence  of  man  confifts  in  the  intellec- 
tual powers  he  pofTeffes,  then  muft  it  follow 
that  it  is  the  proper  exercife  of  his  intellec- 
'  tual  power  on  which  his  true  felicity  depends, 
and  it  is  through  thefe  alone  that  he  acquires 
the  true  perfedion  of  his  nature. 

It  was  with  a  view  of  attaining  this  exalted 
I"  condition,  tha't  Solomon,  the  wifefl  of  all  the 
wife  men,  declared,  that  "  train  up  a  child 
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"  in  the  way  he  (hould  go,  and  when  he  grows 
"  old  he  fhall  not  depart  from  it and  which 
Horace  has  paraphrafed  thus  : 

^lijiudet  optntam  curfu  contitigere  metam, 
Multa  ttdit^  fe Clique  puer. 

Such  is  the  comparative  degree  of  power  in 
tTie  organs  offenfe  during  infancy  and  youth, 
that  the  gratification  of  the  appetite  feems  then 
to  be  the  principal  objedl  of  defire :  the  im- 
prefTions  made  upon  thofe  organs  are  ftrtking 
and  permanent,  and  in  thisrefped  the  human 
fpecies  referable  brutal  exiftence  :  it  is  with  a 
view  of  emancipating  the  human  fpecies  from 
this  felfifh  and  abjecS  condition,  that  the  mode 
in  which  he  is  trained  becomes  of  the  greateft 
importance. 

This  is  the  period  of  imitation  and  of  ex- 
ample ;  and  when  we  cafl:  our  eyes  on  the  fate 
allotted  to  different  claffes  of  men^  we  fliall  at 
once  be  obliged  to  admit  the  force  of  their  in- 
fluence. There  are  fome  minds  fo  totally  vi- 
cious that  no  example  can  lead  them  into  a 
courfe  of  virtue  ;  and  others  again  fo  originally 
good,  that,  like  fturdy  oaks  which  overcome 
the  force  of  hurricanes,  they  are  able  to  refill 
all  allurements  to  vice.  • 
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This  inherent  power  which  the  mind  pof- 
fefTes  of  being  taught,  is  called  by  Mr.  Harris 
NATURAL  CAPACITY,  and  is  common  to  all 
men.  The  fuperior  facility  of  being  taught, 
which  fome  poffefs  above  the  reft,  is  called  ge- 
nius. The  firft  tranfitions  or  advances  from 
natural  power  are  called  proficiency,  and 
the  end  or  completion  of  proficiency  is  called 

HABIT. 

If  fuch  habit  be  converfant  about  matter 
purely  fpeculatwe^  it  is  then  called  fcience  ;  if 
it  defcend  from  fpeculation  to  pra3lice^  it  is 
called  art ;  and  if  fuch  pradice  be  converfant 
in  regulating  the  affe&ions  and  pajjions^  it  is 
then  called  moral  virtue. 

Before  moral  virtue  can  be  attained,  there 
are  many  appetites  to  be  curbed,  various  pro- 
penfities  to  be  corrected,  and  many  tempta- 
tions to  be  withftood.  When  we  refledt  on  the 
force  of  paffion  in  thofe  who  are  in  the  habit 
of  leading  a  fenfual  life,  and  the  weaknefs  of 
refiftance,  the  free  agency  of  man  may  be- 
come a  queftionable  fubjedt.  Miferable  in- 
deed would  be  his  condition,  if  the  fatal  necef- 
fity  to  obey  the  force  of  paffion,  to  which  the 
renfualift  and  the  depraved  is  doomed,  ex- 
i,   VOL.  I.        '         P  tended 
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tended  to  the  whole  race  ;  if  he  had  not  the 
power  of  confcioufnef'J  iifelf,  of  direding  and 
of  regulating  the  ideas  which  in  confequence 
arife,  or  if  none  could  fubfift  but  what  were 
excited  by  objects  of  fenfe. 

It  is  well  obferved,  "  *  that  if  this  were  the 
"  cafe,  there  could  be  no  variety,  and  fcarcely 
"  any  change  in  the  purfuits  of  men  :  the 
"  thoughts  muft  flow  from  each  other  in  one 
*'  uninterrupted  feries,  and  man  could  not 
"  be  an  accountable,  and  fcarcely  a  rational 
"  being.  It  is,  however,  plain  that  we  have 
"  a  power  of  interrupting  the  train  of  thought, 
**  of  dwelling  more  intenfely  upon  particular 
"  ideas,  and  even  of  occafionally  directing 
"  our  reflections  and  contemplations  into  new 
**  channels  ;  and  this  power  alone  is  fufficie?nt 
"  to  conftltute  man  a  free  agent  j." 

CHAP. 

.  *■  Dr.  Gregory  on  the  Inconfiflency  of  the  Fatalifls. 

•j-  It  is  very  true  that  Mr.  Lo.cke  has  been  falfely  ac- 
cufed  of  favouring  the  doftrine  that  all  human  aftions  were 
the  refult  of  a  fatal  necefllty,  which  the  individual,  could 
not  prevent.  This,  however,  is  far  from  the  truth.  Mr. 
Locke  fays,  "  This  I  think  at  leaft  evident,  that  we  find  in 
ourfelvea  a  power  to  begin  or  forbear,  continue  or  end, 
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CHAP.  XVII. 

THE  RELATION  MAN  BEARS  TO  THE  DEITY. 

Adam  a  free  agent,  and  confequently  the  nvhole  of  the  human 
race — brutes  and  favages,  alone^  under  the  influence  of 
fatal  necejfity — the  one  religious ^  the  other  without  religion 
— religion  the  bafe  of  morality y  not  morality  ihe  bafe  of  re^ 
Ugion — both  defined — the  relation  of  man  to  the  deity^  and 
of  the  deity  to  man — the  deity  proclaimed. 

The  fir  ft  account  we  have  of  man  was 
when  the  Almighty  was  proclaiming  Adam 
a  free  agent.  He  was  then  told  that  punifh- 
ment  would  be  the  confequence  of  difobedi- 

feveral  ailions  of  our  rhlnds,  or  motions  of  our  bodies; 
barely  by  a  thought  or  preference  of  the  mind  ordering, 
or,  as  it  were,  commanding  the  doing  or  not  doing  fuch 
or  fuch  a  particular  a£lion.  The  power  which  the  mind 
has  thus  to  order  the  confideration  of  any  idea,  or  the  for- 
bearing to  confider  it,  or  to  prefer  the  motion  of  any 
part  of  the  body  to  its  reft,  and  vice  verfa,  in  any  parti- 
cular  inftance,  is  what  we  call  the  will."— Locke's  Eflay, 
b.  iv.  c.  21. 
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ence,  and  reward,  of  viriue.  The  power  of  ail- 
ing v/as  granted  to  him,  but  the  manner  how 
he  was  to  a£t  was  particularly  pointed  out. 
Inflead  of  obeying  the  divine  law,  which 
marked  out  the  conduct  he  was  to  purfue,  he 
followed  the  fatal  necelTity  to  which  he  was 
led  by  the  force  of  fenfual  inclination  :  it  was 
the  appetite  in  the  organ  of  fenfe  ading  againft 
the  power  of  the  fpirit ;  the  folly  and  wicked- 
nefs  of  man  oppofing  the  wifdom  and  power 
of  God. 

This  compound  nature  of  man,  we  may 
.  prefume,  was  the  caufe  that  led  to  the  neceffity 
of  marking  out  the  proper  mode  of  man's  ex- 
iftence.  The  exiftence  of  that  law  before  the 
commiffion  of  the  deed,  of  the  punifhment 
that  was  attached  to  the  tranfgrefTion  of  it,  al- 
'  though  it  allows  the  free-agency  of  man,  evi- 
dently contrad:s  the  uncontrouled  freedom  of 
his  will.  The  condition  of  Adam  in  his  time 
was  the  fame  as  our  condition  in  our  time.  The 
condudt  which  man  in  civil  fociety  is  to  pur- 
fue is  marked  out,  and  defined  by  the  exift- 
ence of  certain  laws,  which  he  muft  not  tref- 
pafs.    It  is  only  in  favage  nations  in  general, 
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or  amongft  brutes  in  particular,  that  the  un- 
controuled  freedom  of  will  in  man  or  in  bead 
can  be  rightly  aflerted.  Where  no  divine  law- 
has  illuminated  the  beings  by  which  thofe 
countries  are  inhabited,  and  where  no  human 
law  has  fubfifted  to  harmonize  the  individuals 
into  order,  to  reftrain  the  violence  of  their  paf- 
fions,  and  bring  them  under  proper  fubjedion 
and  controul :  there  indeed  all  is  fatal  neceflitv 
without  free  agency  :  it  is  the  irrationality  and 
violence  of  the  brute  without  his  inftindt : 
all  is  freedom  of  will,  and  therefore  all  is 
confufion  ;  all  order  is  inverted  ;  the  weak  fall 
a  prey  to  the  ftrong;  women  are  the  flaves  of 
the  men ;  the  parents  are  devoured  by  their 
offspring;  the  offspring  devoured  by  their 
parents  ;  rapine  is  no  crime  where  honefty  is 
no  virtue ;  killing  is  no  murder,  where  per- 
fonal  revenge  is  univerfally  allowed  ;  the  fexes 
although  paired  are  not  matched  ;  and  where 
promifcuous  and  inceftuous  intercourfe  pre- 
vails, neither  adultery  nor  fornication  has  an 
exiftence. 

It  has  pleafed  God  to  confine  a  ftate  of 
things  fo  miferable  and  deformed  to  fmall  por- 
tions of  men  only,  and  amongft  the  moft  ig- 
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norant  and  brutifh  of  the  whole  race,  until 
lately,  when  we  have  feen  a  great  proportion 
of  a  great  nation  cajling  for  a  time  the  fear  of 
God  from  before  their  eyes,  acting  by  virtue 
of  the  uncontrouled  freedom  of  their  wills,  as 
if  vomited  out  of  the  pandsemonium  of  hell 
to  fcourge  and  cauRicate  mankind  ;  the  con- 
fequences  of  which  have  been  moft  admirably 
defcribed  by  the  late  Mr.  Burke,  in  a  letter  to 

It  is  impoffible  that  fo  great  a 

calamity 

f  Naturally  men  fo  formed  and  finiflied  are  the  firft 
gift  of  Providence  to  the  world  but  when  they  have  once 
thrown  off  the  fear  of  God,  which  in  all  ages  was  too 
often  the  cafe,  and  the  fear  of  man,  which  is  now  the  cafe, 
and  when  in  that  ftate  they  come  to  underftand  one  ano- 
ther, and  to  aft  in  corps,  a  more  dreadful  calamity  can- 
not arife  out  of  hell  to  fcourge  mankind.  Nothing  can, 
be  conceived  more  hard  than  the  heart  of  a  thorough-bred 
rnetaphyfician  *  ;  it  comes  nearer  to  the  cold  malignity  of 
a  wicked  fpirit,  than  to  the  frailty  and  paffion  of  a  man: 
it  is  like  that  of  the  principle  of  evil  itfelf,  incorporeal, 
pure,  unmixed,  dephlegmated  and  defsecated  evil.  It 
is  no  eafy  operation  to  eradicate  humanity  from  the  hu-  ' 
man  breaft.  What  Shakefpeare  calls  *'  the  compunctious 
vifiting  of  nature"  will  fometimes  knock  at  their  hearts, 
and  proteft  againft  their  murderous  fpeculations.  But  they 
have  a  mean  of  compounding  with  their  nature  :  their  hu- 

*  This  is  a  mifnomer. 
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calamity  could  long  fubfift  ;  the  difeafe  was  fo 
very  malignant,  that,  unlefs  correded,  it  would 
have  deftroyed  and  involved  in  its  own  vortex 
the  whole  humanity  of  the  univerfe  :  we  there- 
fore find  that  a  Supreme  Being  is  now  admit- 
ted to  have  an  exiftence,  and  modes  of  wor- 
(liip  publicly  tolerated. 

It  is  by  this  confeffion  of  humiliation,  in 
which  the  very  eflence  of  religion  confifts,  by 

manity  is  not  diflblved,  they  only  give  it  a  long  proroga- 
ti-on:  they  arc  ready  to  declare  that  they  do  not  think 
2000  years  too  long  a  period  for  the  good  that  they 
purfue  :  it  is  I'emarkable  that  they  never  fee  any  way  to 
their  projected  good,  but  by  the  road  of  fome  evil :  their 
Imagination  is  not  fatigued  with  the  contemplation  of  hu- 
man fufFerings  through  the  wild  wafte  of  centuries  added 
to  centuries  of  mifery  and  defolation  :  their  humanity  is 
at  their  horizon  ;  and,  like  the  horizon,  it  always  flies  be- 
fore them  :  the  geometrician  and  the  chemift  bring  the 
one  from  the  dry  bones  of  their  diagrams,  and  the  other 
from  the  foot  of  their  furnaces;  difpofitions  that  make 
them  worfe  than  indifferent  about  thofe  feelings  and  ha* 
bitudes  which  are  the  fupport  of  the  mqral  world.  Am- 
bition is  come  upon  them  fuddenly  ;  they  are  intoxicated 
with  it,  and  it  has  rendered  them  fearlefs  of  the  danger 
which  may  from  thence  arife  to  others  or  to  themfelves  ! 
thefe  philofophers  confider  men  in  their  experimenta  no 
more  than  they  do  mice  In  an  air  pump,  or  in  a  recipient 
of  mcphitic  gas. 
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which  man  looks  up  to  the  Deity  with  devo- 
tion, and  bows  himfelf  down  with  hum'iHty,  as 
a  being  dependent  and  accountable ;  it  is  by 
the  particular  do6lrines  which  particular  reli- 
gions enforce,  that  religion  in  general  (that  is, 
a  Supreme  Being  admitted  and  believed  by 
one  inferior)  is  directed  to  particular  modes  of 
adoration  and  worfliip,  and  from  whence  the 
moral  condud  of  the  individual  takes  its  bend, 
whether  that  Deity  be  fymbolized  by  the  fun 
or  moon — by  a  ftock  or  a  ftone. 

It  is  the  efpecial  objedt  of  the  Chriftian  dif- 
penfation,  to  teach  man  to  learn  a  knowledge 
of  himfelf,  that  he  may  know  what  he  really 
is — not  fallible  alone,  but  naturally  born  with 
corrupt  affedions,  from  the  depravity  of  his 
animal  nature,  by  which  he  is  defiled,  although 
poireffing  within  himfelf  a  foul  immortal  and 
divine. 

Religion  ought  therefore  to  conftitute  the 
bafe  of  every  national  eftablifhment,  and  be 
the  rock  which  the  whole  nation  fhould  grafp 
as  one  man  :  it  ought  to  form  the  main-fpring 
of  his  action  ;  the  beginning,  the  middle,  and 
the  end  of  his  purfuits :  it  is  then  that  all  is 
peace  and  tranquillity  within,  whilft  war  and 
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flrlfe  rage  without;  that  the  foul  flouriflies  ia 
immortal  youth,  unhurt  amidft  the  war  of 
ele-.nents,  the  wreck  of  matter,  and  the  crurti 
of  worlds.  It  is  this  that  makes  it  triumph 
over  indigence  and  oppreffion,  and  rife  in  full 
vigour  when  appetite  is  no  more ;  that  caa 
fmooth  the  brow  of  care,  and  difpel  the  gloom 
of  defpondence,  fweeten  the  bitternefs  of  grief, 
and  lull  agony  to  reft. 

Mankind,  inftead  of  making  religion  the 
bafis  of  morality,  have  lately  got  into  the  habit 
of  making  morality  the  fum  total  of  all  reli- 
gion :  hence  it  was  that  Mr.  Pope,  who  was  a 
divine  poet,  but  a  bad  divine,  contended,  that 
morality  was  the  very  bafe  of  all  religion. 

"  For  modes  of  faith  let  gracelefs  bigots  fight, 
His  can't  be  wrong,  whofe  Life  is  in  the  right." 

So  far  from  this  pofition  being  true,  it  is  totally 
falfe,  and  ought  to  be  reverfed  :  the  poetry 
muft  be  made  bad  to  have  the  divinity  made 
good  : 

"■For  modes  of  Life  let  gracelefs  bigots  fight, 
"  He  can't  be  right,  whofe  Faith  is  in  the  wrong." 


The  truth  of  this  pofition  will  evidently  ap- 
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pear,  if  religion  and  morality  are  properly  de- 
fined *.    Religion,  in  the  pradical  part,  is  a 
ftudious  conformity  of  our  actions,  our  wills, 
and  our  appetites,  to  the  revealed  will  of  God, 
in  pure  regard  to  the  divine  authority,  and  to 
the  relation  in  which  we  ftand  to  God,  as  dif- 
covered  to  us  by  revelatijon  :  on  the  contrary, 
rnorality  is  a  conformation  of  our  adions  to 
the  relation  in  which  we  ftand  to  each  other 
in  civil  fociety :  fo  that  although  religion  in- 
cludes within  its  operation  every  branch  of 
morality,  morality  falls  very  fhort  of  attaining 
tjie  duties  of  religion  :  it  neither  reaches  the 
fecret  meditation  of  the  mind,  nor  the  filent  de- 
fires  of  the  heart  :  it  neither  impofes  reftraint 
upon  the  fenfuality  of  the  imagination,  nor 
the  private  prurience  of  the  appetite.  Mora- 
lity does  not  fay,  Thou  fhalt  not  covet,  thou 
jQialt  love  thine  enemies,  thou  fiialt  blefs  them 
that  curfe,  do  good  to  them  that  perfecute ; 
neither  does  it  enjoin  the  forgivenefs  of  in- 
juries, or  the  giving' of  alms  to  the  poor  :  the 
higheft  principle  in  morals  is  a  juft  regard  only 
to  the  rights  of  each  other  in  civil  fociety. 

*  See  Bifhop  Horfley's  Charge  to  the  Clergy  of  the 
Diocefe  of  St.  David's,  and  the  Rev.  Mr.  Jones's  excellcr^t 
Treatife  on  the  Catholic  Dodrines  of  the  Trinity. 
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The  firft  principle  in  religion  Is  the  love  of 
God  ;  that  is,  a  regard  to  the  relation  which  we 
bear  to  hirn,  as  is  made  known  to  us  by  reve- 
lation.   A  religious  man,  ftridly  fo  called, 
does  good  by  defign,  and  evil  by  chance  :  al- 
though his  benevolence  may  be  beftowed  on 
unworthy  objeds,  the  goodnefs  of  his  mo- 
tives ablblves  him  from  any  error  they  may 
caufe :  on  the  contrary,  the  mere  moral  man, 
having  no  higher  motives  than  perfonal  gra-» 
titication,  the  moral  works  he  performs  are 
confequently    irreligious,    not    contrary  iq 
religion,  but  without  it :  he  therefore  does 
good  by  chance  ;  and  if  he  commits  evil,  the 
felfiflinefs  of  his  motive  precludes  all  charita- 
ble excufe,  becaufe  he  does  it  by  defign  :  it 
is  therefore  through  faith  in  revelation,  and- 
which,  in  its  beginning,  is  unqueftionably  a 
diftind;  gift  of  God,  that  we  become  reli- 
gioufly  moral,  have  the  fear  of  God  conftant- 
ly  before  our  eyes,  and  conform  our  a£lions 
to  the  precepts  of  revelation.    Faith  confti- 
tutes  the  means— morality  is  the  end.  To 
fuppofe  practice  feparable  from  faith,  is  to 
fay  that  the  end  is  attainable  without  the 
means  ;  or,  finally,  to  affirm  that  faith  can 
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exift  without  praaice,  is  to  fuppofe  that  a  pro- 
ducing caufe  can  exift  without  an  effed:.  It  is 
by  the  efficacy  of  this  faith,  that  the  diftinc- 
tion  between  the  philofopher  and  the  ideot  is 
aboliflied,  and  by  which  "  all  that  beUeve  are 
faved" — by  which  all  are  faved,  who  believe 
•*  that  the  fame  God  who  fpake  in  times  pail 
to  the  fathers  by  the  prophets,  hath,  in  thefe 
latter  days,  fpoken  unto  us  by  his  Son" — and 
who  believe  him  to  be  the  effulgence  of 
God's  glory,  the  exprefs  image  of  his  perfon, 
the  God  whofe  throne  is  for  ever  and  ever, 
the  fceptre  of  whofe  kingdom  is  a  fceptre  of 
righteoufnefs. " 

*'  No  limbs  hath  he,  with  human  head  adorn'd ; 

*'  Nor  from  his  {houlders  branch  t.wo  fprouting  arms ; 

**  To  him  belong  nor  feet,  nor  pliant  knees  ; 

«  But  MIND  ALONE  he  was  ;  ineffable 

"  And  HOLY  MIND  ;  that,rapidly  pervades 

"  With  providential  care  the  mighty  world 

*'  O  qui  perpetua  mur.dum  ratione  gubernas, 
**  Terrarum  caelique  fator,  qui  tempus  ab  jcvof 
**  Ire  jubes,  ftabilifque  manens  das  cunila  moveri ; 
*'  Quern  non  externje  pepulerunt  fingere  cauflsc 

"  Materiae 

*  Harris's  Tranflation  from  the  Greek  of  Empedocles. 
•}•  It  is  a  matter  of  Confiderable  difficulty  to  illuftrate  a 

fubjea 
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"  Materlae  fluitantis  opus,  verum  infita  fumml 
*'  Forma  boni,  livore  carens  ;  tu  cundla  fuperno 
"  Ducis  ab  exemplo  :  pulchrum  pulcherrimus  ipfe 
"  Mundum  mente  gerens,  fimilique  imagine  formans, 
"  Perfedafque  jubens  perfeftum  abfolvere  partes. 
"  Tu  numeris  elementa  ligas,  ut  frigora  flammis, 
"  Arida  conveniant  liquidis :  ne  purior  ignis 
"  Evolet,  aut  merfas  deducant  pondera  terras; 
"  Tu  triplicis  mediam  naturze  cun£la  moventem 
**  Conne£tens  animam  per  confona  membra  refolvis* 
"  Qua2  cum  fe£la  duosmotum  glomeravit  in  orbes, 
"  In  femet  reditura  meat,  mentemque  profundam 
"  Circuit,  &  fimili  convertit  imagine  caelum. 
*'  Tu  cauflis  animas  paribus,  vitafque  minores 
"  Provchis,  &  levibus  fublimes  curribus  aptans 
"  In  cselum,  terramque  feris :  quas  lege  benigna 

Ad  te  converfas  reduci  facis  igne  reverti. 
*'  Da,  pater,  auguftam  menti  conCcendere  fedem, 
"  Da  fontem  luftrare  boni,  da  luce  reperta 
*'  In  te  confpicuos  animi  defigere  vifus. 
"  Disjice  terrenx  nebulas  &  pondera  molis, 
"  Atque  tuo  fplendore  mica  :  tu  namque  ferenum, 
"  Tu  requies  tranqullla  piis:  te  cernere,  finis, 

Principiuhi,  vedor,  dux,  femita,  terminus  idem." 

Boethius,  a  Roman  Senator  and  Chriftian  Platonift, 
was  barbaroufly  put  to  death  by  Theodoric,  King  of  the 
Goths,  under  the  pretext  of  ading  treafonably    but  in 
reality  becaufe  he  was  a  Trinitarian. 
  "  Celui 

fubjea  to  abftraa  and  abftrufe  as  this  of  eternity  and  time 
unqueftionably  is,  by  any  figurative  imagery.  The  follow- 
ing 
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"  Cclu!  qui  met  un  firein  a  la  fureur  des  flots, 

"  S^ait  aufli  des  mechans  aneter  les  complots. 

"  L'Eternel  eft  fon  nom  :  le  Monde  eft  fon  ouvrage: 

•*  II  entend  les  foupifs  du  pauvre  qu'on  outrage. 

"  II  juge  les  Mortels  par  des  egales  loix, 

**  Et  du  haut  de  fon  trone  interroge  les  Rois. 

«  Que  peuvent  contre  lui  tous  les  Grands  de  la  terre  ? 

**  En  vain  ils  s'uniroient  pour  vaincre  fon  tonnerrc  ; 

«  Pour  diffiper  la  foule,  il  n'a  qu'a  fe  montrer — 

"  II  park — &  dans  la  poudre  il  les  fait  tous  rentrer." 

Racttie. 

•ing  appear  to  be  the  moft  obvious  :  let  us  fuppofe  for  ex- 
ample, that  the  univerfe  is  a  fphere,  and  that  an  eye  is 
fixed  in  the  centre  of  it,  whofe  vifive  power  can  behold  at 
once  the  whole  motion  of  all  the  bodies  within  the  fphere, 
not  thofe  of  the  moment  only.,  but  thofe  that  ever  have  been  or 
ever  luiJl  be^  fuch  an  extended  and  Infinite  perception  would 
reprefent  not  a  temporal  but  an  eternal  energy. 

On  the  contrary,  if  an  eye  were  placed  in  the  fame 
Ctuation  as  the  former;  but  inftead  of  feeing  all  the  mo- 
tions at  once,  that  ever  have  been  from  the  beginning  to 
the  end  of  time,  fhould  fee  them  in  fuccejlon  one  after  an- 
other  as  lue  do  \  this  will  illuftrate  the  nature,  perhaps  im- 
perfeftly,  of  what  a  temporal  energy  a£i;ually  is;  and  by  com- 
paring the  one  with  the  other,  we  fhall  fee  the  diftinftion 
that  fubfifts  between  an  eternal  and  indivifible  perception, 
between  a  divifible  and  temporal  one. 

Time  and  eternity  are  two  meafures,  the  former  of  cor- 
poreal things,  the  latter  of  intelle£lual  beings:  the  one 
has  its  fubfiftence  in  becoming  to  be,  or  in  pafling  into 
cxiftence,  and  therefore  never  truly  is ;  hence  it  is  per- 
petually flowing,  and  caufes  every  thing  with  which  it  is 
•"•        ^  connected 
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connected  to  be  tranfient  and  frail  :  on  the  contrary,  eter- 
nity is  a  total  fubfiftence,  or.poflefles  every  thing  colleded 
in  an  indivifible  one,  or,  as  Cowley  fays,  "  an  ever 
ABIDING  Novt^:"  it  may  therefore  be  called  infinite,  at 
once  total  and  full,  which  has  no  connedion  with  the 
pait  and  the  future,  but  comprehends  In  itfelf  all  the  divi- 
fion  of  time,  namely,  the  pall,  prefent  and  future,  according 
to  caufal  tranfcendency. 


In  the  year  1784,  Mr.  Charles  "Wilkifis  tfanflated  at 
Benares  an  ancient  Hindoo  poem,  called  the  Bhaguat-^ 
Geeta,  fuppofed  to  have  been  near  five  thoufand  years 
old,  in  which  the  Incarnation  of  the  Deity  id  evidently 
proclaimed  ;  and  mofh  of  the  other  principal  tenets  of  the 
Chriflian  religion.  This  very  curious  work  is  now  very 
fcarce;  but  Mr.  Morrice  in  his  Indian  Antiquities,  a 
Work  of  great  labour  and  ability,  has  given  very  copious 
extra£ls  from  it,  with  illuftrations,  for  the  benefit  of  thofc 
who  have  not  the  advantages  of  a  Chrlftian  education,  or 
attained  any  knowledge  of  the  Platonic  philofophy,  from, 
which  fource  it  is  probable  that  It  is  originally  derived: 
The  refemblance  that  fubfifts  between  the  Platonic  doc- 
trine and  the  Chrlftian,  Dr.  Horfley  obferves,  may 
feem  a  wonderful  fa£l,  which  may  juftly  draw  the  atten- 
tion of  the  ferlous  and  inqulfitive :  and  If  it  (hould  be  deem- 
ed incredible,  as  well  it  may,  that  Reafon,  in  her  utmoft 
ftrength,  fhould  ever  afcend  fo  high,  as  to  attain  even  to 
a  diftant  gllmpfe  of  truths,  vichich  have  ever  been  reckoned 
the  moft  myfterious  difcoveries  of  Revelation  ;  it  will 
become  a  queftion  of  the  higheft  importance  to  determine 
by  what  means  the  Platonic  fchool  came  by  thofe  no* 
tions  of  the  Godhead,  which,  had  they  been  of  later 
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date  than  the  commencement  of  Chriftianity,  might  have 
pafled  foi>a  very  mild  corrupcion  of  the  Chridian  Faith, 
but,  being  in  truth  much  older,  have  all  the  appearance  of 
a  near,  though  very  imperfeft  view  of  the  doctrine  vv^hich 
"Was  afterwards  current  in  the  Chriftian  church.  This 
learned  Prelate  proceeds  to  fay,  "  that  the  enquiry  becomes 
more  important  when  it  is  difcovered,  that  thefe  notions 
•were  by  no  means  peculiar  to  the  Platonic  fchool ;  that 
the  Platonifts  pretended  tO''be  no  more  than  the  expofi- 
tors  of  a  more  ancient  doctrine,  which  is  traced  from 
Plato  to  Parmenidesi  from  Parmenides  to  his  mailer  of 
the  Pythagorean  fedl ;  from  the  Pythagoreans  to  Or- 
pheus, the  earlieft  of  the  Grecian  myftagogues  j  from 
Orpheus  to  the  fecret  lore  of  the  Egyptian  priefts,  in 
which  the  foundation  of  the  Orphic  theology  was  laid. 
Similar  notions  of  a  triple  principle  prevailed  in  the  Per- 
fjan  and  Chaldsean  theology,  and  veftiges  even  of  the 
worfhip  of  a  Trinity  were  difcernible  in  the  Roman  fu- 
perftition  in  a  very  late  age.  This  worfliip  the  Romans 
had  received  from  their  Trojan  anceftors,  for  the  Trojans 
brought  it  with  them  into  Italy  from  Phrygia  ;  in  Phrygia 
it  was  introduced  by  Dardanus,  fo  early  as  in  the>  ninth 
century  after  Noah's  flood.  Dardanus  carried  it  with  him 
from  Samothrace ;  where  the  perfonages  that  were  the 
objefts  of  it  were  worftiipped  under  the  Hebrew  name 
of  Cabirim.  Who  thefe  Cabirims  might  be,  has  been  a 
matter  of  unfuccefsful  enquiry  to  many  learned  men  :  the 
utmoft  that  is  known  with  certainty  is,  that  they  were 
originally  three,  and  were  called  by  way  of  eminence,  the 
Great  or  Mighty  Ones;  for  that  is  the  import  of  the 
Hebrew  name.  And  of  the  like  import  is  their  Latin  ap- 
pellation, Penatesj  Dii  per  quos  penitus  fpiramus,  per 

quos 
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quos  habemus  corpus,  per  quos  rationem  animi  pofllde- 
mus.  Dii  qui  funt  intrinfecus  atque  in  intimis  penctrali- 
bus  caeli.  Thus  the  joint  worjfhip  of  Jupiter,  Juno,  and 
Minerva,  the  triad  of  the  Roman  Capitol,  is  traced  to  that 
of  the  THREE  MIGHTY  ONES  in  Samothrace,  which 
was  eftablifhed  in  that  ifland,  at  what  precife  time  it  is 
impofhble  to  determine,  but  earlier,  if  Eufebius  may  be 
credited,  than  the  days  of  Abraham. 

The  notion  therefore  of  a  Trinity,  more  orlefs  removed 
from  the  purity  of  the  Chriftian  faith,  is  found  to  h»ve 
been  a  leading  principle  in  all  the  ancient  fchools  of  phi- 
lofophy,  and  is  the  religion  of  almoft  all  nations.  Vide 
Trecis  by  Dr.  now  Bijhop  Hor/ley,  p.  44. 
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CHAP.  XVIII, 

THE  RELATION  OF   DEITY  TO  MAN. 

J)etty  hioivn  by  foul  alone — the  true  energy  of  foul,  content-' 
plation  and  abJlraElion — the  fenfualifl,  therefore,  not  a  re- 
ligious being — much  'tefs  brutes  and  vegetables — the  caufe 
nvhy-^energy  natural  to  the  rational,  fleep  to  the  vegetable 
life — the  immateriality  of  the  foul  proved. 

W"hen  this  tranfcendent  and  omnipotent 
Being  is  contemplated,  "  through  this  opaque 
of  nature  and  of  foul,"  it  is  then  time  for  all 
to  exclaim  in  the  words  of  the  immortal 
Young ; 

*'  How  poor,  how  rich,  Iiow  abjeft,  how  auguft,- 
*'  How  complicate,  how  wonderful  is  Man! 

How  paffing  wonder  He,  who  made  him  fuch  ! 
**  Who  centred  in  our  make  fuch  ftrange  extremes  ?' 

From  different  natures  marvelloufly  mixty 
**  Connexion  exquifite  of  diftant  worlds  ! 
**  Difl;ing.uHh'd  link  in  being's  endlefs  chain  ? 
•*  Midway  from  Nothing  to  the  Deity  ! 

A  beam  ethereal,  fullied  and  abforpt ! 
"  Though  fullied  and  drflionour'd,  ftlll  divine  ! 

Dim  Miniature  of  Greatnefs  abfolute ! 
«  An,Heir  of  Glory  !  a  frail  Child  of  DuftI 
**  Helplefs  Immortal !  Infedl  infinite  \ 
'  «»  A  Worm  !  a  God  !" 

It 
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It  Is  by  that  godlike  power  we  contain, 
which  has  been  reprefented  to  be  an  image 
of  God  himfelf,  and  therefore  confidered  as 
eternal  and  divine,  by  which  he  can  be  con- 
templated and  approached.  Nothing  lefs  than 
a  pure  immaterial  power  could  in  any  degree 
be  fufccptible  of  the  contemplation  of  fuch  a 
BEING,  more  perfedlly  when  it  abftrads  it^ 
felf  from  objects  of  fenfe,  than  when  it  exerts 
its  energy,  upon  fenfible  objeds  through  the 
medium  of  organs  of  fenfe.    Hence  it  would 
feem  arofe  that  important  axiom,  ^lidquid 
recipitur,  recipitur  in  modum  recipientis ;  that  is 
to  layj  organs  of  fenfe  are  alone  qualified  to 
receive  impreffionsfrom fenjible  objedts;  whilft, 
on  the  contrary,  Soul,  by  Virtue  of  its  imma- 
terial and  immortal  power,  can  alone  receive 
the  influence  of  a  divine  and  contemplative 
nature.    It  is  by  the  exercife  of  this  power, 
exerted  on  its  proper  objeds,  that  man  feels 
himfelf  confcious' thart  he  forms  the  firft  clafs 
of  all  generated  beings. 

Between  the  pure  energy  of  Soul,  the  re- 
fult  of  wifdom  by  abftradion  from  animal 
life,  and  the  higheft  degree  of  inftind,  the 
offspring  of  brutal  exiftence,  the  chafm  is 

0^2  too 
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too  great  for  the  one  to  communicate  kn6W-* 
ledge  which  the  other  can  receive  or  compre- 
hend. Man,  therefore,  in  the  adoration  he 
pays  to  the  Deity,  muft  elevate  and  feparate 
himfelf  from  his  animal  nature ;  and  on  the 
contrary,  in  his  intercourfe  with  the  lower 
order  of  beings,  he  muft  debafe  himfelf  to 
the  level  of  the  brute,  or  the  brute  muft  be 
elevated  to  the  level  of  the  man,  for  the  one 
to  underftand  the  other.  The  moft  rational 
man  is  as  unable  to  impart  his  meaning  to  the 
moft  irrational  animal,  as  the  moft  irrational 
animal  is  unable  to  receive  the  fentiments  of 
the  moft  rational  man.  The  caufe  lies  in  the 
excellence  of  man,  and  in  the  irrationality  of 
the  brute  :  the  moft  fagacious  animal  is  more 
tractable  than  the  moft  imbecil,  more  tradable 
to  the  man  who  debafes  his  underftanding  by 
accommodating  it  to  the  comprehenfion  of 
the  brute — ^than  of  the  philofopher  who  is 
replete  with  wifdom  and  knowledge  : — it  is 
with  a  view  to  adapt  our  meaning  to  the 
nature  of  the  underftanding  of  the  beaft  by 
which  that  meaning  is  to  be  received,  that,  in 
our  intercourfe  with  animals,  we  converfe 
with  them  in  a  filly  unmeaning  manner ;  be- 
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caufe  a  wife  and  fignlficant  converfatlon  would 
be  unintelligible  to  them.  Children,  there- 
fore, or  men  who  ad  like  children,  are  moft 
noticed  by  animals,  and  have  them  more  im- 
mediately under  their  controul.  We  may  from 
hence  learn  why  the  fenfualift  is  not,  and 
cannot  be,  a  religious  being,  and  why  brutes 
in  general  cannot  have  any  idea  of  the  deity. 
Much  lefs  is  it  poflible  for  vegetables — of  thofe 
beings  that  feem  deftitute  of  confcioufnefs,  and 
almoft  of  every  fentient  principle  *. 

"  Say,  why  was  Man  fo  eminently  raifed 

Amid  the  vaft  creation  ;  why  empowered  \ 
"  Thro'  Life  and  Death  to  dart  his  watchful  eye. 

With  thoughts  beyond  the  limits  of  his  frame  j 
"  But  that  th'  Omnipotent  might  fend  him  forth, 
"  In  fight  of  Angels  and  immortal  Minds, 
*'  As  on  an  ample  theatre,  to  join 
*•  In  conteft  with  his  equals,  who  fhall  beft 
"  The  talk  achieve,  the  courfe  of  noble  toils 


*  Various  attempts  have  been  made  to  draw  analogies 
between  vegetables  and  the  lower  order  of  animals.  The 
analogy  applies  when  it  is  confined  to  the  vital  power  of 
both ;  but  it  totally  fails  when  attempts  are  made  to  ex- 
tend it  either  to  the  principles  of  fenfation,  or  more  ef- 
pecially  to  that  of  confcioufnefs. 
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"  By  wifdom  or  by  mercy  pre-ordained*  j— 

*'  Might  fend  him  forth  the  fovra,n  good  to  learn  j 

*'  To  chafe  each  meaner  purpofe  from  the  bread  j 

*'  And  through  the  mjfts  of  Paflion  and  of  Senfe, 

"  And  through  the  pelting  florms  of  Chance  and  Pain, 

**  To  hold  flraight  on,  with  conRant  heart  and  eye 

"  Still  fix'd  upon  his',everlafl;ing  palm, 

"  The  approving  fmile  of  Heaven  ?" 

Akenftdes  Pleafures  of  Imagmationy  b.  i. 

*  No  dqflrine  has  ever  perhaps  been  more  completely 
miftaken  than  that  of  pradejlination.  By  many  it  has 
been  thought,  that  fome  there  w^ere  who  were  elected 
and  prxdeftined  to  enjoy  every  blefllng  in  this  life  and 
happinefs  in  the  next,  notwithftanding  the  wickednefs 
of  their  condu£l ;  others  again  that  were  doomed  to  fuf- 
fer  every  misfortune  in  this  ftate  of  exiftence,  and  to  en- 
dure eternal  damnation  hereafter,  however  meritorious 
their  conduft  might  have  been. 

If  this  explanation  were  true,  inflead  of  the  Almighty 
being  what  he  is,  all-bounteous,  wife  and  juft,  and  the 
fource  of  all  goodnefs,  it  might  rather  be  fuppofed  that  he 
is  the  very  Devil  himfelf,  and  the  caufe  of  all  evil.  Great 
indeed  is  the  error  of  thofe  who  judge  in  this  way.  It  is 
very  true  that  in  the  general  fcheme  of  Providence,  Prse- 
deftination  is  a  do£lrine  efpecially  foretold  by  Revelation 
that  fliall  be  the  lot  of  the  ele£l :  but  the  eleft  grofsly  de- 
ceive themfelves,  if  any  fuppofe  themfelves  prae-elefted  : 
the  only  way  that  they  can  make  their  eleftion  fure  is  by  re- 
ligion, and  the  duties  which  it  enforces.  It  is  not  there- 
fore  particular  men  that  are  eleEled — but  men  of  a  particular 
Aefcription — which  defcription  the  Gofpel  has  fpecified. 
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Of  Sleep. 

It  is  by  the  energy  of  this  intellective  power, 
which  man  poflefles  in  a  degree  infinitely  fu- 
perior  to  all  other  animals,  by  which  he  is 
efpecially  diftinguiQied  j  but  it  is  the  energy  of 
this  power  alfo  which  has  a  conftant  tendency 
to  weaken  the  power  of  the  living  principle, 
and  a  fufpenfioa  made  neceffary,  either  of 
mental  energy,  of  voluntary  a<a:ion,  or  of 
both ;  and  from^whence  fleep  becomes  fo  fa- 
lutary  to  the  animal  frame. 

Sleep  is  that  condition  of  the  fyftem  when 
the  fentient  and  rational  principles  have  a  total 
fufpenfion  of  adion,  when  external  impref- 
fions  are  of  none  effed,  and  the  mind  itfelf 
is  in  a  dormant  ftate ;  the  living  principle 
therefore  has  a  total  increafe  of  energy,'  the 
adions  that  contribute  to  health  and  ftrength 
of  body  are  in  full  vigour,  becaufe  the  adions 
of  mind  that  produce  weaknefs  and  difeafe  are 
in  a  paffive  ftate  ;  namely,  thofe  of  confciouf- 
nefs,  of  fenfe,  and  of  voluntary  motion. 

Such  is  the  natural  condition  of  the  foetal 
ftate,  that  the  various  fubftances  are  abfent 
upon  which  the  organs  of  fenfe  and  of  fenfa- 
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tion  are  deftlned  to  a£t ;  and  the  organs  them- 
felves  are  not  properly  evolved.  Sleep,  there- 
fore,  muft  be  its  natural  condition.  In  infancy, 
when  the  various  fubftances  are  immediately 
applied  to  the  (different  organs  of  fenfe,  and 
their  dormant  power  is  excited  into  energy  and 
adion,  the  calls  of  hunger  being  prefent,  the 
dormant  powers  of  the  voluntary  organs  are 
excited,  a  beginning  of  fpecific  adion  is  pro- 
duced, and  fleep  fuftains  frequent  remiifion  : 
but  as  the  evolution  of  the  rational  principle 
increafes  by  the  perfedtion  of  the  different  or- 
gans fubfervient  to  its  ufe,  the  energy  of  the 
living  principle  decreafes,  and  is  only  exerted 
in  preferving  the  parts  that  it  has  evolved. 
Sleep  then  becomes  lefs  fre(]^uent,and  even  con- 
ditional—dependent on  the  degree  of  mental 
energy  and  of  voluntary  motion :  and  if  we 
could  behold  the  perfedion  of  human  exift- 
ence  at  the  periods  of  manhood,  and  efpecially 
of  old  age,  when  the  mind  has  been  in  con- 
ftant- habits  of  meditation  and  of  abftradion, 
fleep  would  be  almofl  foreign  to  the  nature 
of  man  ;  but,  alas  !  man  in  this  life  has  not  at-? 
tained  this  blefTed  ftate. 

If  man  were  totally  a  rational  being,  con- 
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(lant  watchfulnefs  would  be  his  natural  con- 
dition, becaufe  adion  without  remiffion  is  the 
elTential  and  immediate  attribute  of  Mind ; 
and  if  he  were  totally  an  irrational  being,  he 
would  be  obliged  to  follow  the  laws  of  in- 
ftind,  with  its  particular  dircdions ;  the  adult 
would  be  like  the  foetal  ftate  ;  the  rational  like 
the  torpid;  both  would  referable  vegetable 
life  :  fleep  would  be  infeparable  from  the  ex- 
iftence  of  man,  and  would  conftitute  his  na- 
tural ftate, 

,  Neither  of  thefe  extremes  is  the  true  con- 
dition of  human  exiftence,  but  a  medium  be- 
tween both :  the  rational  principle  in  man  is 
united  to  a  corporeal  frame,  through  the  me- 
dium of  the  living  principle  ;  it  is  by  the  con- 
ftant  and  continued  energy  of  this  living  prin- 
ciple on  external  caofes,  that  the  corporeal 
fyftem  is  developed  and  preferved,  and  the 
organs  of  fenfation  and  of  volition  are  un- 
folded and  perfeded  ;  but  it ,  is  owing  to  the 
internal  energy  of  the  mind  that  thefe  organs 
are  made  to  ad  according  to  its  decrees. 

Animals  pofTefs  not  only  the  intelledive 
power,  but  the  fenfitive  and  the  vegetative  alfo ; 

the 
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the  lower  order  pofTefs  the  fenfitive  and  the 
vegetative  ;  and  vegetables  poffefs  the  living 
or  vegetative  alone :  it  is  owing  to  this  pri- 
vation of  all  fenfitive  and '  confcious  powers 
that  a  -ftate  of  fleep  is  the  natural  condition 
of  vegetable  life ;  and  although  it  is  true  that 
the  corolla  do  occafionally  betray  fome  figns 
of  voluntary  pov/er,  we  find  it  always  pro- 
duces a  diminution  of  growth  ;  becaufe  it  is  a 
fa6l,  that  vegetables  grow  much  fafter  in  the 
night  than  in  the  day. 

-  Gr^at  and  fublime,  however,  is  the  know-^ 
ledge  of  thofe  who  admit  the  exiftence  of  one 
iingle  Immaterial  Principle  as  the  caufe  of  all 
animated  exiftence,  and  of  the  various  adtions. 
they  perform,  although  they  deny  the  fepa- 
rate  fubfiftence  of  an  immaterial  foul,  when 
that  knowledge  is  compared  to  the  dire  igno^ 
ranee  of  a  fet  of  pretended  philofophers,  call- 
ing themfelves  Materialifts,  who  ignorantly 
and  arrogantly  deny  the  exiftence  of  any  im- 
material principle  whatever,  and  who  falfely 
aflert,  that  the  whole  of  creation,  both  ani-. 
mated  and  dead,  both  adive  and  paflive,  is 
qonftituted  of  matter,  and  that  the  only  dif-. 
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ference  between  them,  depends  on  the  me- 
chanical arrangement  of'*,  the  parts  in  which 
the  proximate  caufe  of  Life  and  of  Mind  ef- 
fentially  refides. 

Thofe  who  fuppofe  that  mind  or  foul  is 
an  effed  of  which  organization  is  t-he  caufe, 
virtually  adopt  the  Brunonian  dodrine,  which, 
makes  Excitement  the  caufe,  of  which  Life  is 
the  effed.  The  arguments,  therefore,  which 
I  employed  to  prove  that  Excitement  was  not 
the  caufe  of  Life,  equally  apply  to  fhow  that 
the  brain  is  not  the  elfential  caufe  of  foul, 
although  it  is  the  inftrument  through  which 
its  energy  is  difplayed. 

It  muft  evidently  appear  that  thefe  gentle- 
men begin  \^'here  they  ought  to  end :  they 
attribute  inertnefs  to  matter,  and  yet  make  it 
the  caufe  of  adion;  they  behold  it  deflitute 
of  form  and  of  inherent  power,  and  yet  refer 
organization  to  its  weaknefs  ;  in  every  cafe 
they  fee  it  matter  impelled,  and  yet  they  make 
it  impelling  matter ;  it  is  ever  the  laft  and  the 
worft  of  things,  and  yet  they  make  it  to  be 
the  firft  and  the  heft  ;  they  always  begin  with 
eifeds,  and  never  end  with  caufe  ;  they  con- 
ftantly  confqund  caufe  and  effed,  inftead  of 
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feparating  them  ;  they  miftake  the  thing  pro- 
duced for  the  power  producing,  and  the  fa<3; 
for  the  law.  Inftcad,  therefore,  of  putting 
confufion  in  order,  they  put  order  in  confu- 
fion :  it  is  owing  to  this  perverfion  of  all 
fcience,  to  this  total  inverfion  of  all  principles, 
that  new  theories  do  annually  arife  for  the  ex- 
planation of  the  felf-farae  phsenomena. 

Upon  4  matter  of  fo  much  importance  I 
fhall  think  it  right  to  avail  myfelf  of  the 
tinanfwerable  arguments  which  the  late  Dr. 
Samuel  Clarke  employed  againft  Mr.  Dod- 
well  the  materialift,  to  prove  that  the  foul 
is  neither  a  quality  inherent  in  matter,  nor 
the  refult  of  the  arrangement  of  its  parts  :  it 
was  his  book  that  lightened  my  darknefs, 
blinded  as  it  was  to  the  degree  of  fuppofmg 
that  the  attributes  of  matter  were  the  caufe  of 
every  thought  and  action,  of  every  effort  of 
confcioufnefs  and  of  abftradion. 

That  the  foul  cannot  pofTibly  be  material, 
is  demonftrable  from  the  fmgle  confideration 
of  bare  fenfe  or  confcioufnefs  itfelf ;  for,  mat- 
ter being  a  divifible  fubftance,  confifting  al- 
ways of  feparable,  nay,  of  a6:ually  feparate 

'and  diftindt  parts,  it  is  plain,  that,  unlefs  it 

■were 
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were  efletitially  confcious,  in  which  cafe  every 
particle  of  matter  muft  confift  of  innumerable 
feparate  and  diftindl  confcioiifnefles,  no  fyf- 
tem  of  it,  in  any  poffible  compofition  or  divi- 
fion,  can  be  one  individual  confcious  being. 

For,  fuppofe  three  or  three  hundred  particles 
of  matter,  at  a  mile  or  any  given  diftance  one 
from  another,  is  it  poffible  that  all  thefe  fepa*- 
rate  parts  fhould,  in  that  ftate,  be  one  indi- 
vidual confcious  being  ?  Suppofe  then  all  thefc 
particles  brought  together  into  one  fyftem,  fo 
as  to  touch  one  another,  will  they  thereby,  or 
by  any  motion  or  compofition  whatfoever, 
become  one  whit  lefs  truly  diftindt  beings  than 
they  were  when  at  the  greateft  diftance  ?  How 
then  can  their  being  difpofed  in  any  poffible 
fyflem  make  them  one  individual  confcious 
being  ?  If  you  would  fuppofe  God,  by  his  in- 
finite power,  fuperadding  confcioufnefs  to  the 
united  particles,  yet  ftill  thefe  particles,  being 
really  and  truly  as  diftindt  beings  as  ever,  can- 
not be  the?nfehes  the  fubjeSl  in  which  that  in- 
dividual confcioufnefs  inheres^  but  the  confci- 
oufnefs can  only  be  fuperadded  by  the  addi- 
tion of  fomething,  which  in  all  the  particles 
muft  ftill  itfelf  be  but  on^  individual  being. 

The 
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The  Soul,  therefore,  whofe  power  of  thinking; 
IS  undeniably  one  individual  confcioufnefs, 
cannot  poffibly  be  a  material  fubftancc. 

If  however  it  be  fuppofed,  that  the  Soul  is  a 
material  fubftance,  and  that  the  brain,  or  any- 
other  part  whatever,  is  the  organ  where  it  re- 
fides,  it  muft  evidently  follow,  that  the  qua- 
lity of  this  organ  muft  be  made  up  of  the  in- 
dividual qualities  of  all  its  parts  :  for  example, 
the  bulk  of  a  body  is  made  up  of  the  fum  of 
the  magnitude  of  all  its  parts  ;  its  motion  is 
nothing  but  the  fum  of  the  motion  of  all  its 
parts  ;  and  if  thinking  or  confcioufnefs  can  be 
fuppofed  to  be  a  quality  inherent  in  a  fyftem 
of  rrlatter,  it  muffc  be  alfo  the  fum  and  refult 
'of  the  thinking  and  cogitation  of  all  its  fe- 
parate  parts.  We  fhould  therefore  have  as 
many  diflinct  confcioufnefTes  or  minds  as  there 
are  particles  of  matter  of  which  the  brain  con- 
fifts  :  an  idea  fanciful  and  falfe ;  for  compofi- 
tion  or  divifion  of  magnitude  varied  in  infinite 
manner  to  eternity,  can  produce  nothing  in  the 
whole  fyftem  but  magnitude ;  compofition  or 
variation  of  motion,  nothing  but  motion  ;  com- 
pofition and  variation  of  figure,  nothing  but 
figure:  and  fo  of  every  other  quality  whatever. 

6  If* 


If  however  it  be  fuppofed  that  not  the  brain 
altogether,  but  one  particle  of  it  alone,  is  the 
feat  of  the  Soul,  &c.  &c.  That  one  particle 
being  divifible  into  two,  there  muft  neceflarily 
be  two  diftind  Souls,  not  one  Soul,  and  each 
muft  think  apart,-  and  not  together. 

And  finally,  it  is  impoflible,  that  either  the 
brain  or  nerves,  or  any  other  part  of  the  body 
whatever,  from  the  crown  of  the  head  to  the 
fole  of  the  foot,  can  inherently  polTefs  mind  with 
its  attributes,  and  efpecially  that  of  memory  ; 
for,  as  every  part  is  conftantly  flowing  and 
perifhing,  if  the  attributes  of  mind  depended 
on  matter  and  organization,  it  is  impoflible  that 
any  permanent  ideas  of  things  could  exift ; 
for  they  can  never  furvive  the  duration  of  the 
organ,  or  of  the  part  by  which  thofe  ideas  were 
received :  for,  as  new  particles  are  depofit- 
ed  as  the  old  are  abforbed  and  carried  away 
it  evidently  follows,  that  we  could  poflfefs  only 
half  an  idea  of  any  one  fubjed:,  and  that  for 
a  fhort  time  alone.  Memory,  1  fay,  could 
form  therefore  no  part  of  fuch  a  fyftem ;  for, 
as  no  effed  can  furvive  its  caufe,  and  as  the 
organ  is  the  caufe  in  which  confcioufnefs  of 
mind  is  fuppofed  on  that  hypothefis  to  refide, 

the 
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the  recolledion  of  pad  events  can  never  cx-* 
tend  the  limits  ot  feven  years  at  fartheft; 
becaufe  we  find  from  experiments  apparent- 
ly fatisfacStory,  that,  in  that  period,  the  whole 
of  the  fyftem  has  undergone  a  complete  and 
total  renovation  and  change  j  fo  that  when 
the  organization  of  the  fyftem  is  decayed  and 
deftroyed,  a  complete  annihilation  v/ould  en- 
fue  of  the  various  powers  by  which  the  fyftem 
performed  its  fundlions- — fimilar  to  a  clock, 
or  to  any  other  machine  *» 

*  It  is  an  obfervation  made  by  Mr.  tefFerfon,  in  his 
Notes  on  Virginia,  "  that  the  exiftence  of  the  Negi'o 
flaves  in  America  appears  to  participate  more  of  fenfation 
than  of  refle£tion  :  to  this  muft  be  afcribed  their  difpofi- 
tion  to  flecp,  when  abftradted  from  their  diverfions,  and 
unemployed  in  their  labour.  An  animal,  whofe  body  is 
at  reft,  who  does  not  refle£t,  muft  be  difpofed  to  fleep  of 
courfe."  p-  255. 

The  time,  however,  I  hope,  is  faft  approaching,  when 
the  Negro  will  hold  the  rank  he  ought  in  the  great  chain 
of  human  exiftence  j  when  he  will  participate  more  of 
refledion  than  of  fenfation  j  more  of  watchfulnefs  than 
of  fleep ;  more  of  civil  than  of  fUvage  life* 
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of  THE  ANATOMICAL  STRUCTURE  OP  THE 
VEGETABLE  SYSTEM,  BY  MEANS  OF  WHICH 
IT  FULFILS  THE  PINAL  CAUSE  OP  ITS  EX« 
ISTENCE. 

Of  the  radicles^  rootyjleniy  tsfc. — epidermis— ^cortex — I'enve- 
lepecellulaire-^liber'-^alburnum — lignum'— medulla— fruc» 
tijication — ej^orefc  'ence ^  ^c.  ^c, 

A  .  Vegetable  Syftem,  like  every  other,  is 
compofed  of  various  parts,  which  are  defign- 
ed  for  different  purpofes.  The  bafe  on  which 
it  ftands,  and  by  which  it  is  attached  to  the 
foil,  is  conftituted  of  radiculae  or  radicles, 
which  terminate  in  a  caudex  or  root :  the  por- 
tion which  arifes  immediately  from  the  root, 
and  which  is  generally  fituated  above  the  fur- 
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face  of  the  ground,  conRitutes  the  trunk  01' 
ftem  :  from  this  ftem  there  proceed  various 
ramifications,  v^hich  give  biith  to  the  foliage, 
to  the  fructification,  and  efflorefcence. 

The  living  power,  by  which  thefe  various 
parts  are  at  firft  evolved  "and  ultimately  per- 
fected, refides  within :  the  fubftance  upon 
which  this  power  ads,  fubfifts  from  without ; 
the  organs  which  pofTefs  thefe  powers  are 
called  digeftive  or  aflTimilating  organs;  and 
the  fubjeCt  matter  on  which  they  adt  is  called 
food,  or  nutritious  matter. 

Every  part  of  a  plant  is  externally  prote(9:- 
ed  by  a  fubftance  called  EPIDEPvMIS,  vary- 
ing in  point  of  folidity  and  duration  in  dif- 
ferent fyftems  :  in  fome  it  is  thin  and  trans- 
parent;  in  others  it  is  more  foHd  and  opake; 
in  all  it  is  fibrous,  and  fufficiently  porous  to. 
admit  the  tranfmiffion  of  moifture.  Imme- 
diately beneath  the  epidermis  there  is  a  fub- 
ftance which  Du  Hamel  called  V envelope  cel- 
hdairCy  which  is  thought  to  be  analogous  to 
the  rete  mucofum  of  animals  :  it  conftitutes  in 
an  efpecial  degree  the  caufe  of  the  variety 
we  behold  in  the  colour  of  different  plants :  it 

forms 
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fotms  the  conneding  medium  between  the 
epidermis  and  the  cortex  or  outer  bark^ 

The  Cortex, 

Immediately  beneath  this  cellular  fubftance 
the  cortex  or  outer  bark  is  fituated  :  it  is  of  a 
more  folid  nature  than  the  epidermis ;  it  ex- 
tends over  the  whole  I'urface  of  the  vegetable, 
from  the  radicle  to  the  terminated  extremity 
of  the  branches  :  if  it  be  removed  partially, 
the  plant  withers  and  decays :  if  it  be  ftripped 
off  altogether,  the  plant  decays  and  dies.  It 
would  feem,  that  it  is  this  particular  part  which 
conftitutes  the  true  digeftive  organ  of  the  ve- 
getable, or  vegetable  ftomach :  the  digeftive 
power  of  this  fubftance  is  ftronger  and  weaker 
in  different  parts  of  its  courfe :  it  appears  to 
be  more  perfed:  in  the  radicles  than  in  the 
roots,  in  the  roots  than  in  the  trunk,  and  in 
the  trunk  than  in  the  branches  '-'^ 

Under 

*  Linnaeus  erroneoufly  imagined,  that  vegetables  di- 
gefled  nothing,  but  only  extrafted  chyle  from  the  moift 
earth,  by  means  of  their  roots,  which  he  fuppofed  to  be 
analogous  to  the  ladcal  vefTels  of  animals.  It  is  falfe 
that  this  chyle  exifted  in  the  moift  earth  before  it  was 
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Under  the  cortex  tlie  liber  is  fitiiated  :  k 
is  invefted  by  the  cortex  in  the  fame  man- 
ner as  the  cortex  itfelf  is  invefted  by  the  epi- 
dermis ;  it  is  generally  of  a  green  colour,  of  a 

digefted  :  the  molfture  exlfted  in  the  earth  only,  and 
Was  the  medium  through  which  it  was  conveyed  and 
received ;  it  was  the  digeftive  power  of  the  plant  it- 
felf, alone,  that  converted  this  moifture  into  living  vege- 
table matter,  out  of  which  the  medulla  of  the  plant  is 
formed.  Neither  is  it  true,  that  the  lafteal  veflels  of 
animals  are  analogous  to  the  roots  of  vegetables.  The 
lafleal  veflels  of  animals  only  receive  food  that  had  al- 
ready been  changed  by  the  organs  of  maftication,  !md  aC- 
fimilated  by  the  digeftive  power  of  the  ftorhachj  the  or- 
gan§  of  maftication  prepare  the  food  in  point  of  quantity 
for  the  organs  of  deglutition  to  convey.  The  organs  of 
deglutltiorl,  by  which  the  mafticated  food  is  received, 
convey  it  to  the  organ  of  digeftion  where  it  is  changed  j 
it  is  then  that  the  quality  of  exterfial  fubftances  is  totally 
changed  and  converted,  and  when  it  is  fitted  and  pre- 
pared for  the  la6beal  veflels  to  abforb. 

On  the  contrary,  the  roots  of  vegetables  efFeifl  a  total 
change  upon  the  fubftances  they  receive.  It  is  this  af- 
fimilated  matter,  which  is  at  once  afllmikted  by  the  cor- 
tical part,  which  conftitutes  the  medulla  of  the  plant, 
and  which  is  conveyed  throughout  the  whole  extent  of 
the  vegetable  fyftem  ;  it  is  the  medulla  which  conftitutes 
the  fubject  matter  upon  which  the  living  principle  of  the 
vegetable  a£ts,  and  out  of  which  the  various  parts  are  evolv- 
ed, and  the  different  fpecies  of  frudtification  produced. 

flexible 
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flexible  and  laminated  ftrudure  *,  which  may 
be  rendered  very  apparent  by  maceration  in 
water. 

Immediately  beneath  the  liber  there  gene- 
rally refides  a  fubftance  of  a  white  colour, 
and  rather  foft  in  its  texture,  called  albur- 
num :  it  is  harder  in  vigorous  trees  than  in 
fuch  as  are  weak ;  and  fofter  in  annual  than 
in  perennial  plants :  it  feems  to  conftitute  a 
medium  between  the  bark  above  and  the 
wood  beneath  :  it  probably  confifts  of  the  mat- 
ter which  the  cortex  and  liber  had  affimilated 
and  converted,  and  which  is  there  prepared  for 
the  lignum  or  w^ood  to  abforb. 

^be  Lignum  or  Wood 

Is  fituated  immediately  under  the  alburnum  : 
it  conftitutes  the  principal  bulk  of  a  tree;  it 
forms  the  matrix  for  the  paflage  of  the  dif- 
ferent veffels  of  which  the  plant  is  compofed  j 
the  layers  are  generally  concentric  to  each 
other,  one  of  which  is  added  every  year  :  the 
clofenefs  of  thefe  layers  varies  in  different 

*  It  has  obtained  the  name  of  liher  in  confequence  of 
being  the  fubftance  which  the  ancients  ufed  to  employ  to 
write  on  as  we  do  paper :  it  is  even  fuppofed  that  China 
paper  is  the  liber  of  fome  particular  tree. 

3  trees, 
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trees,  and  in  the  fame  tree  when  fubfifting  in 
different  countries.  In  warm  countries,  where 
vegetation  is  rapid,  thefe  layers  are  not  fo 
compadl  as  in  cold,  where  vegetation  is  more 
languid  and  flow  ;  the  layers  that  face  the 
north  are  even  denfer  than  thofe  that  receive  a 
more  abundant  fupply  of  heat  from  the  folar 
rays.  As  it  feems  probable,  that  there  is  one  of 
thefe  circular  layers  of  the  lignum  annually 
depofited,  Botanifts  can  confequently  afcertain 
the  age  of  a  tree  :  in  one  oak  which  Linnseus 
examined,  he  reckoned  300  of  them. 

.The  Medulla  or  Pith 

Is  fituated  in  the  centre  of  the  tree :  the  outer 
edge  of  the  pith  is  generally  furrounded  by  a 
ring  of  woody  fibres;  and  which  it  has  been 
fuppofed  conftitute  the  true  fap  veffels :  it  is 
from  thence  depofited  in  the  various  cancelli, 
which  contain  the  parenchyma  or  pith. 

The  medulla  is  produced  in  greater  abund- 
ance in  young  than  in  old  trees,  in  the  fpring 
and  fummer  than  in  the  autumn  and  winter; 
at  their  periods  of  vegetation  and  of  growth, 
than  in  their  caducous  or  torpid  ftate.  It  is 
pf  a  white  culour,  and  varies  in  point  of  con- 

fiftency^ 
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fluency  in  difFerent  fyftems,  and' in  different 
ages  of  the  fame  fyftem  *. 

The  Nature  of  the  Medulla. 

It  bears  the  fame  relation  to  the  vegetable 
fyftem  in  which  it  is  contained,  as  the  blood 
of  animals  does  to  the  animal  fyftem  :  it  con- 
fiitutes  the  fubjed  matter  out  of  which  the 
whole  vegetable  fyftem  is  evolved,  and  from 
whence  the  various  fecreted  fluids  are  produ- 
ced. Such  is  the  perfedion  of  the  vegetable 
ceconomy,  that  the  cortical  part  of  the  plant 
poffeffes  the  power  of  forming  medulla,  with- 

*  Linnieus  was  of  opinion  that  the  lignum  was  de- 
pofited  from  the  medulla :  on  the  contrary,  Duhamel  and 
Dr.  Hope  proved  by  experiment,  that  it  was  a  depofition 
either  from  the  liber  itfelf,  or  from  the  matter  which 
the  liber  had  received  and  aflimilated.  Duhamel  made 
,  a  longitudinal  incifion  through  the  bark  which  covered 
the  trunk  of  a  cherry  tree.  After  having  raifed  it,  and 
carefully  excluded  the  admiffion  of  air,  he  inferted  a  thin 
plate  of  tin  foil :  a  few  years  after  he  examined  the  ap- 
pearance of  the  part  by  cutting  through  the  bark,  and 
found  the  tin  foil  wholly  and  completely  embodied  and 
covered  by  the  wood.  Dr.  Hope's  experiment  before 
related,  whilfl  it  proves  the  affimilating  power  of  the 
liber,  fhews  alfo  that  it  is  the  fource  from  whence  the 
^ignum  is  formed  and  depofited.  ' 
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out  the  intervention  of  the  different  chylo- 
poetic  organs  fo  necefTary  to  the  higher  order 
of  animals  *. 

It  is  formed  immediately  by  the  moft  fimple 
means  poffible ;  not  by  the  roots  only,  but 
by  the  whole  cortical  part  of  the  trunk  and 
branches.  The  medulla  of  the  ftump  is  prin- 
cipally produced  from  the  roots  ;  although  the 
cortical  part  of  the  ftump  and  branches  pof- 
feffes  thefe  aflimilating  powers  alfo.  This  fa£fc 
is  abundantly  proved  in  thofe  cafes  which  we 
often  behold,  where  there  is  a  folution  of 
continuity  between  the  rtiedulla  of  the  roots 
and  ftump,  and  the  medulla  of  the  extreme 
branches.  It  is  wonderful  to  behold  the  im- 
menfe  vegetation  that  frequently  enfues  from 
apparently  a  very  inadequate  power  in  the 
plant,  a  degree  of  ppwer  which  obvioufly  fur- 
pafTes  that  of  any  animal  whatever. 

•  It  is  owing  to  the  Imperfeftlon  of  their  frame  that 
digeftion  is  a  preliminary  ftep  to  chylificatlon.  Digef- 
tion  is  the  caufe  of  which  chylification  is  the  efFeft  \, 
and  finally,  chylification  is  the  mean,  and  fanguification 
is  the  end  :  they  therefore  require  organs  of  maftication 
and  of  digeftion,  of  chylification  and  refpiration,  before 
faneuification  can  be  produced. 

Of 
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Of  the  Motion  of  the  Medulla  or  Sap, 

Thofe  who  have  wiihed  to  force  an  analogy 
between  vegetables  and  animals,  have  endea- 
voured to  prove  that  the  different  functions  of 
both  were  performed  by  one  and  the  fame 
mean ;  and  that  the  fap  of  vegetables  was 
a  ftate  of  conftant  circulation  like  the  blood  of 
animals.    Such  an  opinion  as  this  is  neither 
warranted  by  the  difcovery  of  any  organ  by 
which  this  circulation  can  be  produced,  or  by 
any  obfervation  from  whence  this  opinion  can 
be  fupported  ;  it  can  only  arife  from  a  total  ig- 
norance of  the  difference  that  fubfifls  between* 
them.    Vegetables  are  not  only  deflitute  of  a 
heart,  but  of  lungs  alfo. 

That  the  food  from  which  the  medulla  Is 
formed  afcends,  is  proved  by  fads  obvious  and 
ftriking.  If  plants  are  placed  in  water  tinc- 
tured with  a  colouring  matter,  the  whole  of 
the  plant  will  participate  of  the  die,  as  perfect- 
ly as  animals  that  are  fed  on  madder :  and 
finally,  when  leaves  are  flaccid  and  exhaufled' 
from  penury  of  water,  if  the  plant  be  proper- 
ly fupplied,  the  flaccidity  departs,  and  they 
become  ered  and  rigid.    Although  the  afcent 

of 
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of  the  fap  is  proved  beyond  all  doubt,  Dr. 
Hales,  in  his  Vegetable  Statics,  has  afcertalned, 
in  a  manner  equally  fatisfadory,  that  it  does 
not  circulate.    There  is  a  fa£t  mentioned  bv 
Monficur  Muttel  which  decides  the  point. 
On  the  1 2th  of  January  he  placed  feveral 
fhrubs  in  pots  againft  the  windows  of  his  hot- 
houfe,  fome  within  the  houfe,  and  others 
without  it :  through  holes  made  for  this  pur- 
pofe  in  the  panes  of  glafs,  he  pafled  a  branch 
of  each  of  the  fhrubs,  fo  that  thofe  on  the  in- 
fide  had  a  branch  without,  and  thofe  on  the 
outfide  had  a  branch  within  :  after  this,  he  took 
care  that  the  holes  fhould  be  exadlly  clofed  and 
luted :  the  20th  of  January,  a  week  after  this 
difpofition,  all  the  branches  that  were  within 
the  hot-houfe  began  to  difclofe  their  buds ;  in 
the  beginning  of  February  there  appeared 
leaves ;  at  the  end  of  it,  fhoots  of  a  confider- 
able  length  which  prefented  young  flowers. 
A  dwarf  apple-tree,  and  feveral  rofe- trees,  be- 
ing fubmitted  to  the  fame  experiment,  fhewed 
the  fame  appearance  then,  as  they  commonly 
put  on  in  May  :  in  fhort,  all  the  branches 
which  were  within  the  hot-houfe,  and  con- 
fequently  kept  in  warm  air,  were  grown  at 

the 
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the  end  of  February,  and  had  their  Ihoots  in 
great  forwardnefs.  Very  different  were  thofe 
parts  of  the  fame  tree  which  were  without, 
and  expofed  to  the  cold  :  none  of  thefe  gave 
the  leaft  figns  of  vegetation  ;  fo  that  fome  of 
the  branches  of  the  fame  tree  that  were  put- 
ting forth  flioots,  leaves,  and  buds,  had  other 
branches  in  a  torpid,  and  even  in  a  frozen, 
and  in  a  dead  ftate. 

Such  is  the  high  degree  of  living  power 
which  vegetables  pofTefs,  that  the  diiferent 
parts  of  which  they  are  compofed  do  not  un- 
dergo, in  the  progrefs  of  their  evolution,  the 
fame  mutation  and  decay  which  the  moft 
complicated  animals  fuftain  :  the  medulla  is 
therefore  propelled  by  the  power  of  the  vef- 
fels  in  which  it  is  contained,  in  a  regular  and 
progreffive  afcent  to  fupply  the  fyftem  with 
nourifliment  and  fupport. 

With  animals,  and  efpecially  thofe  of  the 
higher  clafs,  it  is  far  otherwife  :  fuch  is  the 
conftant  deterioration  which  the  parts  un- 
dergo, that  an  abfolute  neceffity  does  exift, 
that  frefh  materials  fhould  be  conftantly 
fupplied :  hence  arifes  the  neceffity,  not  of 
mere  progreffion  in  the  blood,  but  of  a  con- 
ftant 
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ftant  progrefTion  :iiid  circulation  alfo ;  not 
only  that  the  blood  itfelf  might  be  meliorated 
and  depurated  from  the  wafte  it  has  fuftained 
by  the  adion  of  a  particular  organ  (the  lungs) 
to  which  this  office  is  efpecially  defigned  ;  but 
that  the  whole  of  the  fyftem  itfelf  might  be 
more  abundantly  fupplied  with  blood. 

It  is  by  the  adion  of  the  lungs  that  the 
blood  is  meliorated,  but  it  is  by  the  adion  of 
the  vafcular  fyftem  that  it  is  conveyed. 

The  magnitude  of  thefe  organs  of  purifica- 
tion and  of  motion  bears  a  proper  ratio  to 
the  degree  of  wafte  which  the  fyftem  under- 
goes, and  which  may  be  known  by  attending 
to  the  clafs  to  which  each  refpedively  belongs. 

The  human  fpecies,  and  quadrupeds  in  ge- 
neral, have  large  lungs,  with  fmall  cells.  The 
amphibia  have  comparatively  fmall  lungs,  with 
iarge  cells,  and  fifti  have  gills  only ;  fo  that, 
in  proportion  as  we  defcend  in  the  great  chain 
of  animated  exiftence,  we  find  a  diminution 
in  the  extent,  and  confequently  in  the  power, 
of  this  organ. 

Conneded  with  this  variety  that  fubfifts  ia 
the  power  of  this  purifying  organ,  we  find  a 
correfpondent  difference  in  the  organ  alfo  by 

which 
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which  the  blood  is  conveyed.  In  man  and 
quadrupeds,  the  heart  is  compofed  of  four  ca- 
vities ;  in  the  amphibia,  of  three  ;  In  fifh,  of 
two  ;  and  in  moft  of  the  mk^  tribe,  the  vaf- 
cular  power  by  which  the  blood  is  propelled, 
confifts  of  one  fmgle  veffel  only,  refembling  in 
an  efpecial  manner  the  mode  by  which  the  me- 
dulla of  the  vegetable  fyftem  is  conveyed.  In 
many  plants,  the  medullary  matter  gradually 
forfakes  the  roots,  which  it  leaves  hollow — ^in 
all,  it  is  the  fubjed  matter  out  of  which  the 
fru(ftification,  the  efflorefcence,  the  foliage, 
and  the  fecreted  fluids  are  formed  and  pro- 
duced. 

Of  the  FruUitficaiion, 

Thefrudification  of  a  plant  confifls  of  fe- 
mina  or  feeds  :  they  are  invefted  and  prote<3:ed 
by  the  pericarpium  :  the  pericarpium  is  diftin- 
guilhed  by  different  appellations,  according  to 
the  difference  in  the  peculiarity  of  its  ftrtic- 
ture  *  :  although  it  generally  forms  a  part  of 

the 

*  As  I.  Capfulaor  caflcet.  2.  Siliqua  or  pod.  3.  Lig- 
num or  pulfe.  4.  Folliculus,  or  little  bag.  5.  Drupa : 
this  is  a  flelhy  pericarpium,  in  which  is  contained  a  nut 

or 
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the  ovum,  in  fomc  inftances  it  is  found  de- 
ficient. 

Of  the  Efflorefcence  in  generaU  and  Female 
Organs  in  particular. 

There  arifes,  either  diredtly  from  the  fum- 
mit,  or  from  the  fides  of  the  germen  or  feed- 
bud,  an  ered  column,  cilled  piftillum,  thebafe 
of  which  has  received  the  appellation  of  ftyle, 
and  which  is  terminated  by  the  ftigma  or 
crown  of  the  piftil ;  it  is  generally  found  with 
a  downy  covering  of  a  moift  quality.  It  is  this 
organ  which  Linnseus  fuppofes  conftitutes  the 
female  parts  of  generation, 

or  kernel,  that  is,  a  feed  inclofed  within  a  hard  ligneous 
crufl,  as  in  nuts,  olives,  peaches,  plums,  almonds,  &c. 
6.  Pomum  or  apple,  which  is  a  flefliy  or  pulpy  kind  of  pe- 
ricarplum  :  it  contains  in  the  middle  a  membranous  cap- 
fule  with  feveral  cells,  in  which  the  feeds  refide.  7.  Bacca 
or  berry,  which  is  a  fleftiy  pericarpium  alfo  :  it  inclofcs 
one  or  more  feeds,  imbedded  in  pulp,  as  in  folanum.  8. 
Strobilus  or  cone :  this  is  a  pericarpium,  formed  from 
the  calices  of  the  amentum,  which  itfelf  is  a  fpecies  of 
calyx,  confining  of  feveral  fcales,  united  to  an  oblong  re- 
ceptacle. 

The  pericarpium  would  feem  to  be  the  germen  per- 
feftly  evolved,  and  the  immediate  recipient  for  the  feeds  ; 
it  is  fituated  at  the  very  centre  of  the  flower. 

Of 
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Of  the  Stamina^  or  Male  Organs, 

External  to  the  piftil  juft  defcribed, 
find  the  ftamina  to  be  fituated:  they  vsry 
in  number  in  diiFerent  plants,  and  wre 
fuppofed  by  Linnseus  to  conftitute  the  tue 
male  organs  of  generation;  it  is  upon  he 
number  of  thefe  parts,  and  in  the  mode  of 
their  pofition,  that  the  fexual  fyftem  is  fouid- 
ed.  The  Jlamen  is  generally  divided  ito 
two  parts,  and  each  part  called  by  a  particlar 
name.  The  bafe  immediately  arifes  fromthe 
plant,  and  appears  to  germinate  from  the  wod.; 
it  proceeds  in  a  threadlike  form,  called  zAz- 
mentum^  which  is  terminated  by  the  antha : 
the  anthera  generally  confifts  of  two  cavties, 
which  ultimately  burft,  and  difcharge  a  fine 
farinaceous  fubftance  called  pollen :  this  pllen 
it  is  which  is  fuppofed  to  be  analogous  d  the 
male  femen,  and  is  therefore  called  fork  fo- 
cundans^  or  impregnating  duft,  and  is  efpcially 
deftined  to  impregnate  the  germ  en. 

External  in  point  of  fituation  to  the  flmina, 
the  corolla  or  painted  leaves  are  fituate  :  they 
feem  to  arife  from  the  liber,  as  the  Aamina 
themfelves  did  from  the  lignum :  ney  are 

united 
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Unifed  to  the  liber  by  a  petal,  the  fummiC 
of  Vhieh  is  called  nedtarium  or  honey-cup  ; 
it  B  from  the  furface  of  thefe  parts  that  a 
q.u|i.tity  of  faccharine  matter  is  fccreted,  and 
"wh|:h  affords  fuch  abundant  nourilhment  to 
beeL  &c. 

The  efflorefcence,  which  contains  the  dif- 
ferm  parts  I  have  above  defcribed,  either  to- 
tall)or  partially,  are  called  by  different  names : 
thof.  that  have  ftamina  and  piftilla  are  called 
herrjaphrodite  or  perfed:  flowers,  having  both 
fexej  united  together  in  one  fubjed: :  thofe 
that  lave  piftilla,  without  ftamina  are  called 
fema^s :  thofe  with  ftamina  but  deprived  of 
piftill.  are  called  males :  and  when  both  fexes 
exift  |iftin£|;ly  upon  the  fame  tree,  as  in  the 
cljifs.  f  monoscia,  thefe  are  called  androgy- 
nous ;and,  finally,  the  whole  of  the  frudifi- 
cation  nd  of  the  efflorefcence  is  bounded  and 
inclofel  by  the  calyx,  or  flower-cup;  it 
procee^  from  the  external  lamina  of  the 
cortex,  \s  the  corollce  themfelves  did  from  the 
liber. 

The  vi^ole  of  thefe  parts  taken  together  may 
be  faid  tc<:onftitute  a  vegetable  ovum  :  fome- 
times  the  (yum  is  found  to  fprout  from  the  root 
\  of 
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of  the  plant,  fometimes  from  the  axilla  or  bo- 
foin  of  the  leaf ;  and  fometimes  it  grows  on  a 
footftalk  fmgle  and  alone,  as  in  tulips,  lilies, 
&c.  From  what  has  been  ftated  it  appears 
that  the  cortical  part  of  a  plant  progreffively 
becomes  calyx  ;  the  liber  becomes  corolla ;  the 
wood  ftamina  ;  the  medulla  piftillum  ;  fo  that 
the  frudification  exhibits  the  internal  part  of 
a  plant,  naked  and  unfolded  *. 

If  we  take  a  curfory  review  of  the  different 
parts  of  which  the  vegetable  ovum  is  com- 
pofed,  we  fliall  be  led  to  conclude,  that  the 
parts  which  are  efpecially  deftined  to  anfwer 
the  end  of  vegeta.ble  cxiftence,  are  prote<3:ed 
and  preferved  by  organs  of  an  auxiliary  na- 
ture ;  the  feeds  are  proteded  and  preferved  by  , 
■the  pericarpium,  in  which  they  are  involved, 
and  to  which  they  are  attached  :  the  rudi- 
ment of  the  pericarpium  itfelf  is  protedled  by 
the  corolla,  as  the  corolla  is  by  the  qalyx. 

If  the  duration  of  the  efflorefcence  be  exa- 

■*  This  is  the  opinion  of  Linnseus,  and  which  he  par- 
ticularly endeavoured  to  explain  in  the  Differtation  which 
he  wrote  on  the  Sexual  Syftem,  and  which  has  been  tranf- 
lated  by  Dr.  Smith,  the  prefent  very  refpedable  Prefident 
of  the  Linnscan  Society. 

VOL.  I.  S  mined, 
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mined,  we  fliall  finu,  that  in  proportion  as  the 
pericarpium,  with  the  feeds  it  contains,  is 
evolved,  and  when  it  has  attained  a  fufficiency 
of  power  to  refift  the  immediate  a<3.ion  of  the 
elements  to  which  it  is  expofed,  the  whole 
of  the  efflorelcence  withers  and  decays,  and 
finally  becomes  feparated  from  the  fyftem  to 
which  it  belonged. 

Of  the  Calyx  in  particular^  and  Foliage  in 
general. 

Whilft  thefe  procefTes  take  place  in  the  ef- 
fiorefcence,  the  calyx  gradually  expands  :  that 
protection  which  the  corolla  afforded  to  the 
frudification  in  embryo,  the  calyx  feems  to 
do  in  its  adult  or  more  advanced  ftate.  It  is 
very  true  that  the  fituation  of  the  calyx,  with 
refpeift  to  the  pericarpium,  is  more  remote 
than  that  of  the  corolla,  but  the  increafcd  evo- 
lution which  the  fryit  has  fuftained  does  not 
feem  to  demand  organs  of  defence  fo  proxi- 
mate as  before  :  in  proportion  as  the  fruit  ac- 
quires ftrength  by  evolution,  the  calyx  itfelf 
follows  the  fate  of  the  efflorefcence ;  it  decays 
and  dies. 

Although  the  fruit  has  lofl:  the  protedion 

of 
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of  the  calyx,  it  is  not  left  altogether  naked  and 
expofed :  in  proportion  as  the  efiBorefcence 
and  calyx  wither  and  decay,  a  general  evolu- 
tion of  the  foliage  begins,  and  the  whole  ulti- 
mately becomes  expanded  into  leaves. 

Of  the  heaves. 

It  appears  very  probable  to  me,  that  the 
foliage  is  deftined  to  proted:  the  adult  fruit 
from  the  viciffitudes  of  the  climate,  and  from 
the  deleterious  changes  it  fuftains,  as  the  efflo- 
refcence  itfelf  was  deftined  to  proted:  the 
ovum  in  its  infant  condition.  The  leaves 
proceed  from  the  cortical  part  of  the  vegetable 
frame,  to  which  they  are  attached  by  the  me- 
dium of  a  petiolus  or  footftalk  :  they  are  di- 
ftinguilhed  by  their  fhape,  their  fize  and  co- 
lour. When  a  footftalk  contains  a  fmgle  leaf 
only,  fuch  a  leaf  is  called  a  fimple  one  :  on  the 
contrary,  when  one  footftalk  fupports  two  or 
more  leaflets,  it  is  then  called  a  leaf  com- 
pound :  they  are  found  in  the  trunk,  but  mofe 
efpecially  in  the  diiTerent  ramifications  of  the 
tree  :  an  external  epidermis  protects  a  paren- 
chymatous ftrudure  of  a  laminated  form,  con- 
taining juices  of  a  green  colour,  fapid  and 

S  2  naufeoua 


26o     OP  THE  VEGETABLE  ANATOMY 


naufeous  to  the  tafte.  Leaves  are  generally  of 
a  green  colour ;  the  upper  furface  deeper  than 
the  lower  one :  the  under  furface  is  often 
white,  and  always  paler  than  the  upper  one. 

This  variety  would  feem  partly  to  arife  from 
the  influence  which  light  has  upon  them ;  for, 
if  plants  be  placed  in  rooms  fo  arranged,  that 
the  rays  are  admitted  to  a  portion  of  the  plant 
and  excluded  from  the  reft  ;  the  leaves  of  the 
firft  fhall  be  perfedly  green,  while  the  appear- 
ance of  the  fecond  will  be  pallid  and  vv^hite : 
"but  if  the  light  be  afterwards  admitted  to  the 
whole,  the  palenefs  difappears,  and  the  vege- 
table green  is  re-produced  *. 

That  the  leaves  of  plants  contain  abforbent 
velTelsin  common  with  every  other  part  of  the 
furface  of  the  plant,  is  not  only  obvious,  but 
■has  been  proved  by  various  experiments.  It 
Would  however  feem, that  this  abforbent  power 
differs  in  different  parts  of  the  fame  leaf,  and 
In  the  fame  part  of  different  leaves  belonging 

•.  *  This  facl  would  feem  to  prove,  that  it  is  not  the 
mere  exclufion  of  light  which  accelerates  the  bleaching 
of  eVidive  :  on  the  contrary,  that  it  proceeds  from  the 
deprivation  of  it ;  and  the  accelerated  decay  it  fuflains, 
by  the  increafed  preffure  it  is  made  to  undergo. 

I  to 
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to  the  fame  plant.  Some  leaves  abforb  equally- 
well  by  both  furfaces.  In  trees,  abforption  is 
more  abundant  from  the  under  than  the  up- 
per furface;  in  herbaceous  plants  'in  general, 
the  leaves  are  thought  to  abforb  more  abun- 
dantly by  their  upper  than  their  lower  one;  and 
finally  French  beans,  and  plants  of  that  de- 
fcription,  are  found  to  abforb  equally  well  by 
both.  This  abforbent  adion  of  thefe  velTels 
varies  under  different  circumftances  :  it  feems 
more  adtive  in  young  than  in  old  trees,  and  in 
green  flowers  than  in  thofe  that  are  withering 
and  verging  to  decay  :  and  in  dried  leaves  this 
power  is  totally  loft. 

Dr.  Prieftley  and  other  ingenious  men  have 
been  at  great  pains  to  afcertain  what  particular 
^ir  it  was  which  poiTefFed  the  ftrongeft  aptitude 
to  be  a£ted  upon  by  the  vegetable  fyftem :  they 
found  by  avariety  of  experiments,  that  carbonic 
acid  air  and  azote  were  moft  greedily  abforbed; 
that  vegetables  vegetated  and  flouriflied  beft  in 
them  ;  and  therefore  that  they  conftituted  the 
fubftances  beft  fitted  for  their  nouriftiment  and 
fupport.  To  thefe  fyftems,  therefore,  thefe  are 
the  beft  and  pureft  kind  of  airs  that  can  be  con- 
•ceived.   It  is  however  very  probable,  that  dif- 

S  3  ferent 


I 


262     OF  THE  VEGETABLE  ANATOMY. 


ferent  fpecies  of  vegetables  require  different 
kinds  of  air,  as  well  as  the  fame  vegetable  at 
different  times.  The  fad  however  muft  not  be 
omitted,  that  plants  which  nurfes  of  hofpitals 
are  in  the  habit  of  keeping  in  the  wards,  are 
found  to  grow  with  aftonifhing  rapidity,  ari- 
fmgno  doubt  from  the  nature  of  the  air  they 
abforb,  which  to  them  is  mofl  falulary,  al- 
though mofl  noxious  to  the  human  frame*. 

The 

*  When  we  fpcak  of  air  in  genera!  being  pure  or  Im- 
pure, good  or  bad,  vital  or  azotic,  we  are  In  common  too 
apt  to  confine  our  ideas  to  the  human  fpecies  alone,  and 
to  exclude  the  relation  which  it  bears  to  other  fyftems  in 
general :  it  muft  however  be  very  obvious,  that  the  quality 
of  food,  the  goodnefs  or  badnefs  of  it,  is  merely  relative 
to  the  degree  of  aptitude  which  it  poflefles  to  be  afted 
upon,  and  converted  by  the  fyftem  to  which  it  is  applied. 
Carbonic  acid  gas,  therefore,  with  relation  to  the  vegetable 
fyftem,  is  the  pureft  and  moft  vital  air  that  can  be  conceiv- 
ed ;  it  conftitutes  the  beft  cordial  that  it  can  abforb,  as 
it  is  that  which  is  moft  greedily  devoured  :  fo  that  when 
Dr.  Prieftley  and  others  ftate,  that  plants  have  the  power 
of  improving  common  air,  of  correfting  and  purifying 
bad  air,  they  are  not  perfeftly  corredl  in  their  language. 
All  air,  or  all  food,  is  pure  or  impure,  good  or  bad,  in  the 
degree  in  which  it  poflefles  the  aptitude  or  inaptitude  to 
be  a£led  upon  by  any  living  fyftem,  whether  of  the  vege- 
table or  of  the  animal  kind  :  it  is  this  relation  on  which 

its 
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The  abforbent  power  of  the  vefle'ls  which 
the  leaves  poflefs,  has  been  eftimated  by  dif- 
ferent experiments.  Branches  of  equal  fize, 
of  apple,  of  pear,  of  cherry,  and  of  apricot  trees, 
have  been  placed  in  jugs  filled  with  water, 
but  very  accurately  covered  over  :  the  foliage 
was  left  entire  upon  fome,  from  others  it  was 
firipped  ;  the  former  abforbcd  from  fifteen  to 
twenty,  twenty-five  and  even  thirty  ounces  of 
water  in  twelve  hours  of  the  day,  whilft  the 
latter  had  abforbed  one  ounce  of  water  only. 

In  the  month  of  Auguft,  an  apple  tree, 

its  goodnefs  or  badnefs  depends.  For  example,  we  find 
various  fubflances  that  become  the  moft  adlive  poifon  to 
the  human  frame,  but  which  prove  very  nutritious  to 
brutes,  as  hemlock,  &c.  j'  and  brandy  itfelf,  which  is  moft 
deleterious  fo  the  infant,  is  frequently  moft  beneficial  to 
t;he  adult  fyftem.  But  why,  it  may  be  alked,  are  fub- 
ftances  precifely  the  fame  in  kind  good  and  bad  to  differ- 
ent fyftems,  or  to  the  fame  fyftem,  at  different  periods  of 
life  ?  The  anfwer  is  obvious :  Becaufe  the  one  has  the 
power  of  atring  upon  and  affimilating  them,  which  the 
other  has  not :  to  the  one,  they  afford  nourifliment  and 
fupportj  the  other  they  a£l  upon  and  kill.  It 'is  the 
fame  with  the  air  they  abforb,  with  the  medium  in  which 
they  fubfift,  with  the  temperature  in  which  they  exift; 
and,  in  fliort,  with  every  circumftance  external  to  them- 
fclves.  , 
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after  having  been  weighed,  nas  placed  by  the 
'  roots  in  a  bucket  full  of  water,  the  quantity 
of  which  had  been  previoufly  eflimated  :  in 
ten  hours  during  the  day,  the  abforbents  had 
taken  up  fifteen  pounds  of  the  water.  It  is  by 
virtue  of  this  abforbent  power  that  flowers 
are  preferved  in  water  for  a  confiderabie  time, 
although  feparated.from  the  parent  flock,  and 
that  branches  of  trees  are  kept  in  a  vegetative 
ftate,  efpecially  if  the  leaves  are  permitted  to 
touch  the  water. 

The  organs  I  have  defcribed  conPatute  the 
means  by  which  the'  living  power  of  the  ve- 
getable is  able  to  a£t  upon  things  foreign  to  it- 
lelf,  and  alTimilate  them  to  its  own  nature,  that 
it  may  attain  the  final  caufe  of  its  exiftence  in 
the  production  of  fruftification.  It  is  in  the 
pericarpium,  or  fruit,  in  which  the  feed  refides, 
arid  in  which  the  living  principle  of  the  future 
vegetable  is  contained,  by  the  power  of  which 
the  propagation  of  the  fpecies  is  effeded. 

Of  the  Seed. 

When  a  feed  is  divefted  of  the  pericarpium 
by  which  it  is  enclofed,  the  cotyledons  appear, 
in  quality,  compofed  of  farinaceous  matter,  as 
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in  corn,  beans,  peas,  &c.  in  figure,  lobular, 
vvhicii  becomes  feparable  into  two,  in  the  cen- 
tre of  which  the*  corculum,  or  heart  of  the 
feed,  is  fituated:  it  is  this  part  which  involves 
within  itfelf  the  living  power  of  the  future  ve- 
getable, the  punEium /aliens  from  whence  the 
evolution  proceeds. 

The  living  and  prefervative  power  of  the 
vegetable  feed  is  ftrongly  illuftrated  by  a  fadl 
mentioned  by  Mr.  Samuel  Smith,  and  which 
he  has  recorded  in  the  Tranfadions  of  the 
Bath  Society  for  Agriculture.  In  the  year 
1754,  his  brother  gathered  at  Strafburg  fome 
Indian  corn,  the  ears  of  which  he  preferved 
with  the  flag  on  it ;  it  had  lain  by  in  this  con- 
dition, having  a  label  on  it,  with  the  name  and 
place,  when  it  was  obfervcd  by  the  author  of 
the  Eflay,  the  28th  of  Febriiary  1788,  at  the 
diftanc'i  of  thirty-four  years  :  he  took  fix  grains 
of  it,  foked  them  in  water  twenty-four  hours, 
put  them  in  pots  filled  with  earth,  and  placed 
them  in  his  hot-houfe,  and  in  twenty  days 
they  began  to  appear,  and  ultimately  grew  to 
perfedion. 

Wonderful  as  this  prefervative  power  may 
appear,  it  is  not  the  utmoft  period  to  which  it 

may 
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may  extend.  I  have  been  informed  by  a 
friend,  on  whofe  veracity  I  can  rely,  that  he 
faw  fome  wheat  laft  year,  which  it  was  proved 
had  attained  the  great  age  of  eighty  years, 
and  which  appeared  as  frefli,  and  whofe  coty- 
ledons were  as  full  as  if  juft  threfhed  *. 

When  the  feed  is  placed  in  a  proper  medium 
fit  for  its  evolution,  the  cotyledon  feparates 
into  two  ;  the  corculum  appears  to  develop  it- 
felf ;  two  parts  manifeft  themfelves,  which  im- 
mediately take  very  different  dire<9;ions :  one 
part,  which  has  received  the  appellation  of  rof- 
tellum,  proceeds  laterally  downwards,  form- 
ing the  roots  and  radicles  ;  the  other,  which  is 
called  plumula,  progreffively  afcends,  pierces 
the  ground,  and  conftitutes  the  trunk  or  ftem, 
from  whence  the  ramification  proceeds,  with 
the  various  parts  I  have  above  defcribed. 

The  whole  advances  from  infancy  to  old 
age  and  death,  in  a  perpetual  and  uninterrupt- 
ed courfe  of  progefTion,  perfedion  and  decay : 
it  is  therefore  neceffary  for  me  to  ftate  what 

*  When  I  flated  the  extraordinary  longevity  of  the  ve- 
t^etable  fyftem,  I  omitted  to  mention,  that  the  cedars 
Slow  ftanding  on  Mount  Lebanon  are  fuppofed  to  be 
2.,ooo  years  of  age. 

are 
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are  the  p:irts  -whicli  undergo  thefe  changes, 
and  what  appearances  they  manifeft ;  for  we 
have  feen  that  decay  takes  place  in  lb  me 
parts,  whilft  the  evolution  of  others  has  fcarce- 
ly  begun. 


C  H  A  P.  II. 

OP  THE  DECOMPOSITION  AND  DEATH   OP  THt 
VEGETABLE  SYSTEM. 

By  decompofttion  the  'vegetable  fyjlem  gives  out  various^ 
fuhjiances — different  fpe,  ies  of  air — gumsy  rejins^  ^ c. 
called  fucci  proprii — the  trachea  the  media  of  excretion, 

w  HEN  the  rudiments  of  the  feed  are  fuf- 
ficiently  evolved,  which  the  pericarpium  con- 
tained, and  the  pericarpium  itfelf  is  fufEciently 
ftrong  to  refift  the  immediate  a6lion  of  the 
air,  a  confiderable  excretion  from  the  various 
parts  of  the  efflorefcence  immediately  enfues, 

and 
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aixd  which  imparts  the  fenfation  of  odour  to 
the  olfadlory  feale ;  1  fay,  a  confiderable  ex- 
cretion, becaufe  it  proceeds  from  a  deprivation 
of  the  living  power  which  thofe^")arts  origi- 
ginally  podefled,  by  virtue  of  which  they 
were  preferved  in  a  ftate  of  union  with  the 
fyftem  to  which  they  belonged,  and  of  which 
they  formed  a  part :  but  when  thefe  parts  lofe 
the  participation  of  this  living  power,  which 
they  had  received,  they  lofe  the  harmony  they 
pofTeffed  with  the  whole  of  the  fyftem  :  they 
are  therefore  feparated  from  it,  and  excreted 
^ut  of  it  *. 

It  is  not  the  efflorefcence  alone  which  gives 
out  this  excrementitious  matter.;  it  proceeds 
from  the  cortical  part  of  the  plant  in  general, 
and  foliage  in  particular ;  it  is  efFecled  by  the 
adion  of  a  number  of  air-veffels,  v/hich  I  fhall 

*  Excretion,  therefore,  is  the  very  reverfe  and  negative 
of  digeftion :  digeftion  converts  and  ajlimilates  foreign 
matter  to  the  nature  of  the  fyftem  to  which  it  is  apphed  : 
it  is  by  its  power  that  this  matter,  once  foreign,  but  now 
domeftic,  once  dead,  but  now  living,  becomes  in  harmony 
with  the  whole,  and  anfwers  the  purpofe  for  which  it  is 
,<3efigned,  either  with  a  view  to  its  fupport  and  evolution 
in  general,  or  for  the  purpofe  of  fecretion  in  particular. 

call 
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call  TRACiiEiE  *.  They  are  eafily  deteded  by- 
making  a  tranfverfe  fe6tion  of  the  Pcem,  and 
are  found  difpofed  and  coiled  up  in  a  fpiral 
form. 

It  is  from  thefe  vefTels  that  the  volatile  parts 
of  the  plant  are  given  out;  in  the  fame  man- 
ner as  the  mephitic  air  from  the  lungs  of  ani- 
mals during  the  a6l  of  expiration. 

It  is  generally  fuppofed  that  the  tracheae  of 
vegetables  perform  the  fame  office  as  thofe  of 
animals :  it  muft  however  be  remarked  that  a 
ftriking  difference  does  fubfift  between  both  ; 
the  vegetable  fyftem  firft  becomes  evolved 
from  the  roots,  where  the  trachex  are  fcarcely 
apparent ;  the  digeftive  procefs  goes  on  very 
perfectly  from  the  cortical  part  of  the  root 
and  trunk,  without  their  affiilance ;  they  are 
found  to  exift  more  abundantly  in  the  efHo- 
refcence  than  in  the  foliage,  more  abundantly 
in  the  foliage  than  in  the  wood  ;  the  cortical 
part  of  the  plant  itfelf  feems  to  be  deftitute  of 

*  The  trachea;  of  vegetables  are  generally  fuppofed  to 
GonRitute  the  veflels  that  abforb  air :  it  is  very  pofTible 
that  they  may  at  one  time  abforb  during  the  period  of 
vegetation  and  of  growth,  and  ferve  the  further  purpofe  of 
excretion  when  the  plant  is  verging  to  decay. 

them ; 
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them;  they  therefore  arife  from  within,  and 
have  no  immediate  communication  without. 
On  the  contrary,  the  trachtse  of  animals  have 
a  direft  communication  without,  and  are  ter- 
minated by  the  lungs  within  ;  they  not  only 
appear  to  be  different  in  their  ftrudure,  but  in 
the  operations  they  perform.  Animals  that 
have  lungs  are  perpetually  indigent  of  air;  and 
it  is  by  the  adion  of  the  lungs  upon  it,  which 
the  trachea  (bronchias)  had  conveyed,  that 
fanguification  takes  place,  that  new  blood  is 
formed  and  bad  blood  meliorated  ;  fo  that,  if 
their  adions  were  fufpended,  the  death  of  the 
animal  would  prefently  enfue  *. 

On  the  contrary,  the  vegetable  fyftem  firft 
becomes  evolved  from  its  roots,  where  the 
tracheae  are  fcarcely  if  at  all  apparent,  the  af- 
fimilating  procefs  goes  on  perfectly  without 
their  aid,  and  medulla  is  formed :  it  is  after 
the  medulla  has  been  formed,  that  the  tracheae 
more  evidently  appear ;  it  is  after  the  evolu- 
tion of  the  vegetable  has  proceeded  to  a  con- 
fiderable  extent,  and  more  efpecially  after  the 
efflorefcence  verges  to  decay,  that  they  are 

*  Whilft  its  aftions  go  on.  For,  in  the  foetal  and  even 
torpid  ftate,  the  lungs  are  in  a  pafTive  condition. 

found 
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found  in  the  greateft  abundance,  after  the  fo- 
liage is  formed  *. 

From  a  review  of  thefe  parts,  it  feems  moft 
probable  to  me,  that  they  are  deftined  to  con- 
vey, immediately  from  the  efflorefcence  and 
foliage,  matter  of  a  nature  foreign  and  excre- 
mentitious ;  that  it  is  through  them  that  the 
volatile  matter  of  perfpiration  is  conveyed  to 
the  cortical  part,  from  whence  it  is  expelled  ; 
that  the  groffer  parts  are  depofited  in  the  li- 
ber and  cortex,  where  it  undergoes  a  change, 
either  fpontaneoufly  froni  the  lofs  of  its  living 
power,  or  from  the  adion  of  thofe  parts  of 
the  plant  itfelf,  conftituting  the  elTential  oils, 
the  gums,  and  the  refms :  the  particular  na- 
ture of  the  plant  giving  the  diftinguilhing 
character  to  them,  whether  of  cinnamon,  of 
cinchona,  or  in  fliort  of  every  other  plant 
whatever.  The  excretion  that  takes  place  from 
different  plants  (and  which  may  be  called 
fiiccus  proprius J,  produces  a  diftinguifhing 

^  There  are  fome  trees  that  may  be  ftripped  of  their 
foliage  almofl  totally  without  any  detriment  to  their  vege- 
tative powers :  it  is  often  the  cafe  with  mulberry  trees,  by 
the  ravages  they  fuftain  from  the  voracity  of  the  cater- 
pillar :  it  is  always  the  cafe  with  the  efflorefcence,  which 
drops,  as  I  faid  before,  at  a  very  early  period. 

difference 
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difference  in  the  properties  which  they  feve- 
rally  poffefs  :  this  difference  is  more  manifefl 
in  old  than  in  young  plants,  when  the  fyf- 
tem  is  verging  to  decay,  than  when  it  is  in 
a  ftate  of  high  vegetation ;  the  excretions  are 
then  more  abundant,  and  the  fenfible  proper- 
ties they  poffefs  are  more  apparent.  Hence 
it  is  that  the  cortex  of  the  cinchona  is  more 
bitter ;  of  the  oak  more  aftringent ;  of  the 
cinnamon  more  aromatic;  the  juices  of  fruit 
more  highly  and  diverfely  flavoured.  The  fadt 
is  the  fame  with  the  excretion  of  animals,  the 
fenfible  properties  being  always  more  evident 
in  the  old  than  in  the  young  :  thus  it  is  that 
urine  is  more  faline,  and  fooner  difpofed  to 
decompofe  and  .concrete ;  bile  more  bitter, 
&c.  &c. 

Such  is  the  quantity  of  excretory  matter  that 
frequently  flows  from  particular  plants,  more  ef- 
pecially  if  the  adion  of  air  be  internally  intro- 
duced by  Isefion  of  the  epidermis,  that  the  vafa 
propria  burft,  in  which  it  is  contained;  the 
wholebecomes  effufed, either  within  the  cellular 
membrane,  or  without  the  epidermis  by  which 
the  cortex  is  invefted.  In  proportion  as  thefe 
fluids  lofe  their  prefer vative  properties,  they 

lofe 
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lofe  their  fluidity  alfo,  concreting  into  refins, 
or  coagulating  into  gums. 

It  is  thefe  various  fluids  in  a  coagulated 
or  in  a  concreted  form,  which  conftitute  the 
various  medicinal  fubfl:ances  now  in  ufe, 
and  which  produce  fuch  beneficial  efieds  up- 
on the  morbid  ftate  of  the  conftitution  when 
judicioufly  adminiftered.  It  is  in  the  efilo- 
refcence  of  the  chamomile  that  its  bitter^ 
nefs  refides  ;  in  the  feed  of  poppies,  the  nar- 
cotic quality  of  opium ;  in  the  cortex  of  the 
oak,  its  aftringency  and  antifeptic  power; 
in  the  root  of  rhubarb  its  bitter  and  purgative 
properties  ;  in  the  bulb  of  the  potatoe  its  nu- 
tritious qualities,  &c.  &c.  &c. 

Different  chemifts  have  been  at  confiderable 
pains  to  analyfe  and  afcertain  the  quality  of 
the  matter  which  was  given  out  from  the  ve- 
getable fyfl:em,  as  excrementitious  and  foreign, 
and  which  was  found  for  the  mofl:  part  to  con- 
fifl:  of  oxygene  or  oxygenous  air  *.  None 
have  done  it  with  more  fuccefs  than  Dodlors 

*  As  thefe  experiments  are  well  known  by  the  genera- 
ity  of  men,  I  fhall  not  detail  them,  but  muft  refer  the 
eader  to  the  different  works  in  which  they  are  efpecially 
elated. 

VOL.  I.  T  Ingenhoufz 
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Ingenhoufz  and  Piieftley  :  they  found  that  this 
evapoiific  matter  was  given  out  more  abun- 
dantly in  the  day  than  in  the  night;  in  the 
fummer  than  in  the  winter ;  in  warm  thani  n 
cold  weather ;  and  in  the  day  when  the  fun 
was  bright  and  brilliant  than  when  clouded  and 
obfcured> 

The  caufe  of  this  decompofition  would 
therefore  feem  to  arife  from  the  degree  of 
adion  which  the  plant  had  previoufly  fuftain- 
ed.  In  the  winter,  when  the  plant  was  torpid  ; 
in  cold  weather,  when  its  adion  was  languid  j 

/or  in  the  night,  when  its  vegetative  power 
was  moft  adive,  little  or  no  decompofition 
took  place  :  but  in  the  middle  of  a  hot  fum- 
mer day,  and  more  efpecially  when  brilliantly 
illuminated  by  the  fun,  the  operation  of  thefe 
external'  caufes  tended  to  fufpend  the  vegeta- 

.  tive  procefs,  and  to  produce  this  decompofi- 
tion in  plants  :  hence  it  is,  that  -in  the  day 
there  is  an  increafed  excretion  from  plants, 
and  lack  of  vegetation  ;  on  the  contrary,  at; 
night,  or  in  moid  and  obfcure  days,  there  is  an 
increafe  of  vegetation,  and  a  lack  of  excretion. 

Dr.  Hales  found  by  experiment,  that  the 
great  annual  fun-flower  perfpired  even  in  a 

dry 
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dry  night  three  ounces  only  ;  in  a  moid  one 
not  at  all  :  on  the  contrary,  dilring  twelve 
hours  of  a  dry  day  he  found  that  it  had  per- 
fpired  no  lefs  than  one  pound  fourteen  ounces. 
Duhamel  ftates  that  the  cornel  tree  perfpires 
twice  its  own  weight  in  twenty-four  hours  *. 
That  thefe  fubftances  which  are  thus  given 

out 

*  II  nous  fufEt  ici  d'obferver,  que  Teau  qui  doit  porter  lea 
fucs  nourriclers  dans  les  fecretoires,  forme  la  plus  grande 
partie  de  la  lymphe  qui  eft  afpiree  par  les  racines,  & 
qu'apres  avoir  fervi  a  cet  ufage,  elle  fort  par  les  pores  des 
feullles  fous  la  forme  d'une  vapeur  infenfiblci 

Cette  tranfpiration  etant  a  peu  pres  la  depenfe  jour- 
naliere  des  vegetaux,  nous  fert  de  mefure  pour  detei*- 
miner  la  quantite  &  les  mouvemens  de  cette  feve  aqueufe 
que  les  racines  doivent  tirer  de  la  terre  pour  y  fuppleer : 
examinons  done,  d'apres  les  experiences  de  M.  Hales, 
les  phenomenes  de  cette  tranfpiration. 

On  a  prls  un  grand  foleil  de  jardin,  hdianihus  annutis^ 
qui  avoit  ete  eleve  expres  dans  un  pot  j  on  a  convert  le 
pot  d'un  plaque  de  plomb  lamine,  perce  de  trois  trous ;  fa- 
voir,  I'un  au  centre  pour  laifTer  pafler  le  tige  de  la  plante  ; 
I'autre  vers  la  circonference,  afin  de  pouvoir  arrofer ;  & 
le  troifieme  vers  le  milieu  aupres  de  la  tige,  pour  recevoir 
un  tuyau  de  Verre  par  lequel  I'air  put  communiquer  fous 
la  platine  :  oa  cimenta  exadement  toutes  les  jointures,  & 
le  trou  deftine  aux  arrofemens  fut  bouche  avec  un  bou- 
chon  de  liege.    On  pefa  le  pot  m.:tln  &  foir  pendant  un 

T  1  moist 
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out  are  of  an  excreme;ititlous  and  deleterious 
nature,  is  evident  from  the  injury  which  the 
plant  fuftains  if  they  are  retained,  and  the 
difeafe  which  confequently  enfues.    If  the 

mois  a  peu-pres  toua  les  deux  jours:  deduction  faite  de 
deux  onces  par  jour,  pour  ce  qui  s'evaporoit  par  les  pores 
du  pot^  il  refultat  qu'en  12  heures  d'un  jour  fort  fee  & 
fort  chaud,  la  tranfpiration  moyenne  de  ce  foleil  montoit 
a  vingt  onceSj  &  a  pres  de  trois  onces  pendant  une  nuit 
ch^ude,  feche,  &  fans  rofee :  elle  etoit  nuUe  lorfqu'il  y 
avoit  eu  tant  foit  peu^  de  rofee  :  mais  lorfque  la  rofee 
etoit  aflez  abondante,  ou  que  pendant  la  nuit  il  tomboit  un 
peu  de  pluie,  le  pot  &  la  plante  augmentoient  du  poids  de 
deux  a  trois  onces. 

,  Ayant  mefure  exaftemcnt  la  furface  de  toutes  les 
feuilles  des  racines,  &  la  coupe  horifontale  de  la  tige>  on 
a  trouve  que  la  hauteur  du  folide  d'eau  evapore  par  la 
furface  de  toutes  les  feuilles  etoit  -g^L  de  pouce  en  12  heures, 
-^j  de  pouce  pour  celui  qui  a  ete  afpire  par  la  furface  totale 
des  racines^  &  de  34  pouces  pour  celui  qui  a  paffe  par  la 
cbiipe  horifontale  de  la  tige.  On  a  trouve  par  de  fem- 
blables  experiences  repetees  fur  difFerentes  plantes,  que 
les  folides  d'eau  tranfpires  en  12  heures  de  jour  par  la 
furface  de  chacune  de  ces  plantes  font  dc 

-j-^j  de  pouces  pour  le  foleil, 

yf-j-  de  pouces  pour  un  ceps  de  vigne, 
■j'jj.  de  pouces  pour  un  chou, 

-j-g-^  de  pouces  pour  un  pommier, 

•yiy  de  pouces  pour  un  citronicr. 
Didionnaire  Raifonne  des  Arts  &  Sciences,  &c. 

principal 
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principal  branches  and  leaves  of  a  fmall  plant 
are  varnifhed  over,  it  withers  and  droops,  and 
becomes  pale  ;  if  the  varnifli  be  removed,  and 
the  excretion  permitted  to  go  off,  the  part  re- 
covers again  its  priftine  vigour.  The  decom- 
pofition  that  takes  place  from  the  excretory 
velfels  of  the  efflorefcence  is  foon  followed  by 
a  mortification  of  the  efflorefcence  itfelf :  the 
corolla,  with  the  ftamina  and  piftillai  wither 
and  decay,  and  a  total  feparation  of  them  takes 
place  from  the  fyftem  to  which  they  belonged, 
leaving  the  fruit  in  which  the  feed  is  contained 
to  arrive  at  maturity  and  perfedion.  When 
the  vegetable  fyftem  has  attained  this  period 
of  its  growth,  the  affimilating  power  over  ex- 
ternal matter  feems  principally  to  be  loft,  and 
its  prefervative  one  only  to  remain  ;  the  fyf'- 
tem  feems  to  fubfift  for  the  moft  part  on  the 
medullary  matter  which  had  been  prcvioufly 
formed,  and  which  goes  on  in  a  regular  and 
progrelTive  afcent,  to  fupply  the  vegetation  of 
the  fruit  to  its  ftate  of  perfedion ;  in  annual 
plants,  fuch  as  barley,  wheat,  &c.  this  procefs 
takes  place  in  one  feafon,  leaving  the  ftem 
hollow  in  the  form  of  ftraw. 

In  trees,  the  medullary  matter  gradually  for- 

T  3  '  fakes 
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fakes  the  roots,  which  it  leaves  hollow  alfo, 
during  the  following  feafon.  When  the  feed 
is  perfeded,  the  fyl^em  fufFers  a  total  wafte, 
until  it  becomes  in  a  torpid  ftate;  the  power  of 
the  cortex  and  liber  to  form  medulla  is  fuf- 
pended  and  loft  ;  the  medulla  itfelf  is  converted 
into  lignum.  It  is  then  we  fay  that  the  timber 
is  feafoned  and  fit  for  ufe  :  the  medullary  mat- 
ter conftituting  the  heart  of  oak,  deftitute  of 
fpecific  adion  of  vegetation,  but  full  of  its 
power  of  prefervation,  like  all  other  generated 
beings,  gradually  lofes  its  prefervative  power 
alfo,  crumbles  to  decay,  and  becomes  decom- 
pofed  into  its  conftituent  parts. 


CHA?. 
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CHAP.  III. 

OF  VEGETABLE  TEMPERATURE. 

Experiment  by  Mr.  Hunter^  proving  the  power  of  Jap  to  re- 
fijl  coldf  and preferve  its  natural  Jlate  when  it  exids  in  the 
fylJem — when  taken  out  of  it,  congeals — the  power  of  dif- 
ferent plants  to  refi/l  cold  proved— fenfible  heat  and  vitality 
evidently  feparate  things. 

Such  is  the  nature  of  the  vegetable  fyftem, 
that  the  temperature  of  its  parts'  feetns  in  a 
confiderable  degree  to  depend  on  that  of  the 
furroundihg  medium.  Mr.  Hunter,  in  a 
number  of  experiments  which  he  made  upon 
the  fap  of  different  trees,  found  it  frequently 
to  be  as  low  as  15  degrees  of  Fahrenheit,  and 
that  then  it  preferved  its  natural  and  unfrozen 
ftate  ;  but,  on  the  contrary,  when  it  was  taken, 
out  of  the  vefTels  of  the  tree,  it  would  freeze  at 
the  elevated  temperature  of  33''.  The  caufe  of 
this  diverfity  evidently  arofe  from  the  different 

T  4  circumflances 
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circumftances  under  which  it  was  fituated :  in 
the  one  it  was  in  union  with  the  whole  of  the 
living  fyftem,  refifting,  by  virtue  of  its  living 
power,  the  external  operation  of  cold  j  its  vi- 
tality therefore  preferved  its  fluidity :  in  the 
other,  the  lofs  of  vitality  which  the  fap  had 
fuftained  by  feparation  from  the  fyftem  to 
which  it  belonged,  w^eakened  its  powers  of 
prefervation  and  of  refiftance;  it  therefore 
underwent  the  fame  changes  of  congelation 
that  matter  of  an  inanimate  kind  is  found  to 
fuftain. 

There  are  various  plants  that  are  incrufted, 
during  the  long  period  of  a  polar  winter,  with 
a  cafement  of  ice,  but  whofe  living  powers 
continue,  although  in  a  dormant  ftate  :  there 
are  particular  parts  of  particular  plants  whofe 
power  of  refiftance  is  ftronger  than  that  of 
others ;  it  is  ftronger  in  the  roots  than  in  the 
foliage,  in  the  foliage  than  in  the  inflorefcence. 
I  have  feen  a  perfedt  and  total  exfoliation  of 
all  the  leaves  of  fome  trees  to  take  place  in  the 
month  of  September,  in  confequence  of  a  flight 
froft.  In  the  fpring,  the  effed  it  has  upon  the 
'   inflorefcence  need  not  be  mentioned, 

'  'If 
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If  the  avena  or  oat,  and  the  phafcelus  or 
kidney  bean  be  torn  up  with  their  leaves,  and 
expofed  to  the  temperature  of  22°,  the  leaves 
die  ;  but  the  roots,  after  a-while,  begin  to  ve- 
getate abundantly 

When  we  refled  on  the  high  degree  of  vi- 
tality which  plants  poflefs,  and  the  low  tempe- 
rature of  their  parts,  we  fhall  be  led  to  conclude 
thatfenfible  heat  and  vitality  are  very  different 
and  feparable  things ;  that  although  thefe  fyf- 
tems  feed  principally  upon  carbon  and  azote, 
and  give  out  oxygene,  they  are  found  to  pof- 
fefs  ftronger  powers  of  vitality  than  the  higher 
order  of  animals,  who  receive  oxygene  for 
food,  and  give  out  carbon  and  azote  as  excre- 
mentitious,  and  whofe  temperature  is  as  high  as 
98^,  fifty  ox  fixty  degrees  higher  than  the  ve- 
getable fyftem. 

I  fliall  now  proceed  to  enumerate,  in  a  ge- 

*  There  is  an  account  given  of  a  lake  in  the  ifland  of 
Lufon,  which  is  fo  warm  as  to  Rill  fwiallows  flying  over  its 
furface ;  and  yet  hiftorians  of  undoubted  veracity  tell  us, 
that  the  vitex,  agnus  caftiis,  and  two  fpecles  of  ajpalathus 
gro\v  on  its  (liores.  The  foil  of  the  ifland  of  Tanna,  about 
the  volcano,  is  217  degrees  of  heat,  and  yet  plants  are 
found  there  bearing  fruit  in  great  perfedion. 

neral 
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neral  way,  the  other  fubftances  that  are  given 
out  from  the  vegetable  fyftem  :  it  is  foreign  to 
my  defign  to  give  a  particular  detail  of  them, 
to  emimerate  the  various  means  that  are  em- 
ployed for  that  purpofe,  or  to  fpecify  their 
chemical  or  medicinal  virtues  *► 

The  fuccus  proprius^  which  \  have  before 
mentioned,  forms  a  ftriking  difference  in  differ- 
ent plants  :  in  fome  liliaceous  plants  it  \s*green  ; 
in  the  fig  lacteal-,  in  the  celandine ji'^/Zoic;;  in 
the  pine  tree  refmous ;  in  the  maple  fweet; 
in  the  poppy  narcotic ;  in  the  fpurge  cavjlic  ; 
and  in  many  plants  bitter ;  it  efpecially  refides 

*  Dr.  Hooper,  in  a  diflertation  which  he.  has  lately 
piiWiflied  on  the  economy  of  plants,  has  enumerated  a 
ivumber  of  fads  with  refpecft  to  the  diflFerent  fubftances 
'  that  are  obtained  from  different  plants  :  many  of  the  follow- 
ing obfervations  are  taken  from  him  \  and  it  may  be  proper 
to  obferve,  that  when  he  fpeaks  of  thefe  fubftances  confti- 
tutingthe  elements  or  principles  of  plants,  he  mifapplies 
the  terms :  moft  of  them  are  truly  excrementitious,  and 
given  out  as  foreign  ;  they  are  no  more  the  principles  of 
the  vegetable  fyftem  than  urine  or  f2ec9S  are  the  prin- 
ciples of  the  human  frame.  I  muft  refer  the  reader  to 
the  above  book,  and  to  Dr.  Woodville's  work  on  medical 
■feotany,  as  the  latter  contains  not  only  the  generic  cha- 
laf^ers  of  different  plants  ufed  for  medicinal  purpofcs,  but 
an  account  alfa  of  their  medicinal  ufes, 

between 
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between  the  cortex  and  liber  ;  for,  If  an  inci- 
fion  be  made  into  thefe  parts,  it  generally  flows 
from  thence. 

From  the  nuclei  of  olives,  walnuts,  almonds, 
hempfeed,  linfeed,  ricinus,  &c.  &c.  an  un- 
guinous  oil  is  obtained,  by  mere  expreflion 
alone  :  the  feed  is  triturated  and  crufhed  by  the 
prefTure  of  a  large  flone,  and  reduced  into  the 
form  of  a  pafte :  the  whole  is  then  put  into 
bags,  the  bags  are  fqueezed  by  means  of  a 
prefs,  the  oil  is  forced  out  of  the  feed,  and  col- 
lected in  proper  vefTels.  Plants,  when  expofed 
to  the  adion  of  heat  by  diftillation,  yield  a 
quantity  of  oil  alfo ;  thefe  oils  are  called  ef- 
fential,  and  have  properties  very  different  from 
the  foregoing. 

From  the  mimofa  Nilotica,  the  gum  arable 
fpontaneoufly  exudes ;  and  it  is  by  the  fame 
procefs  taking  place  in  different  trees,  that  the 
gum  fenegal,  gum  tragacanth,  and  various 
Others  are  obtained. ' 

From  gums,  flridly  fo  called,  a  difference 
takes  place,  into  what  are  called  gum  refms, 
as  the  aifa  foetida,  galbanum,  ammoniacum, 
inyrrh,  (5fc,  &c.  ,&c. :  and,  finally,  from  gum 

re  fins 


284       OF  VEGETABLE  SECRETIONS 


refms  there  is  another  variety  to  pure  refins 
alone. 

When  incifions  are  made  into  the  trunks  of 
the  laurus  camphora^  large  drops  progrefTivcly 
get  between  the  liber  and  cortex,  which  coagii- 
lale  into  a  concrete  fubftance,  known  by  the 
name  of  camphor.  The  copaifcra  officinalis^ 
amyreis  gilcadcnfis^  toluifera  baljamum^ .  pinns 
balfcimeai  &c.  treated  in  the  fame  way,  yield 
balfams,  that  derive  their  appellation  from  the 
names  of  the  plant  by  which  they  were  pro- 
duced :  they  are  frequently  fo  abundant  that 
they  flow  fpontaneoufly  :  by  analyfis  thefe  bal- 
fams are  found  to  confift  of  a  refmous  fub- 
ftance, difTolved  in  ethereal  oil. 

If  incifions  be  made  in  the  leaves  of  the 
aloe focatorina  or  aloe  plant,  a  bitter  fluid  flows 
very  plentifully  from  the  incifion,  which  coa- 
gulates alfo,  forming  the  gum  aloes  in  medi- 
cinal ufe. 

Opium  is  obtained  by  nearly  the  fame  means  j 
when  the  pericarpium  is  divided,  the  juice 
fiov^^s  through  the  divided  part,  and  is  colleded. 
The  leaves  of  the  tobacco  plants  hemlock ^lauro- 
ceraftis^  &c.  produce  fluids  of  a  fimilar  kind. 

The 
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The  refinous  matter  is  found  in  very  abun- 
dant quantity  refident  in  the  bark,  roots,  and 
[eaves  of  moft  plants  :  it  is  eafily  feparated,  by 
the  adion  of  alcohol,  from  the  woody  fibres : 
if  the  whole  be  expofed  to  a  moderate  heat, 
the  fpirit  evaporates,  and  the  refm  is  left  be-* 
hind. 

From  the  antherse  of  moft  plants,  and  from 
the  fruit  of  many,  a  waxy  matter  is  obtained; 
a  melleous  fubftance  from  the  ftigmata,  which 
is  found  by  chemical  analyfis  to  be  compofed 
of  fugar  difTolved  in  mucilage  j  and  a  bahamic 
one,  containing  grains  of  cryftallized  fugar,  in' 
the  nedaria  of  fome  plants. 

From  the  root  of  the  potatoe^  from  yamSy 
from  the  feeds  of  cereals,  and  by  feparating 
the  internal  from  the  external,  the  fine  from 
the  hufky  parts,  as  chefnuts,  &c.  a  farinaceous 
matter  is  obtained  ;  by  decompofition  it  is 
found  to  be  compofed  cf  vegetable  gluten,  of 
an  amylaceous  matter  with  mucilage. 

In  dates,  figs,  filiquse  dulces,caffia  in  the  pod, 
raifms,  apples,  quinces,  plums,  cherries,  mul- 
berries, currants,  a  faccharine  fubftance  is  ob- 
tained; but  in  none  is  it  obtained  in  fuch  abun- 
dance, as  in  the  arundo  faccharifera  or  fugar 

cane : 
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cane :  in  the  Weft  and  Eaft  Indies,  where  it 
is  cultivated,  the  fugar  cane  is  bruifed  between 
two  iron  cylinders  :  the  juice  called  melafles 
is  thus  exprefled ;  and  by  various  other  pro- 
cefles  it  is  .further  depurated  and  purified, 
and  made  into  fugar. 

From  the  acer  faccharifera  and  fraxinus 
ornus^  manna  is  obtained,  and'  which  flows 
fpontaneoufly  from  the  cortex :  this  faccha^- 
rine  matter  may  likewife  be  obtained  from 
carrots,  patfnips,  the  roots  of  dandelion,  ferns, 
liquorice,  and  from  moft  other  plants. 

If  the  leaves  of  the  faponaria  officinalis^  or 
foap-wort,  be  dried  and  powdered,  it  wafhes 
greafy  fpots  out  of  linen  with  water,  and  froths 
like  foap:  this  faponaceous  matter  is  found 
alfo  in  the  "nuclei  of  the  fap  'mdus^  the  roots 
of  the  cichormiii  Jarfaparilla^  ajlragahis  exfca-* 

From  the  leaves  of  the  thea  hohca,  betula  al- 
nus,and  arbutus  tiva  iirfi;  from  the  petals  of  the 
rofa  ceniijiora^  gallica,  canina  and  puinica  gra- 
natum,  an  aftringent  matter  is  obtained,  which 
is  found  to  confift  of  the  gallic  acid  and  gum ; 
it  abounds  alfo  in  the  galls  of  the  oak,  in  the 
infpifTated  juice  of  the  mimofa  catechu^  /.  e> 
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terra  japonlca  ;  in  the  bark  of  the  fruit  of 
the  pomegranate  and  walnut,  oak  bark,  &c. 
&c.  &:c. 

From  the  ftalk  of  the  hidigofera  tinctoria^ 
or  indigo  plant,  by  maceration  in  water,  and 
the  precipitation  of  the  fseciiliim,  the  indigt^ 
blue  is  obtained.  A  vegetable  acid  is  alfo 
procured  from  the  root  of  the  rubla  tindorum, 
or  madder,  and  from  the  wood  of  the  caifal- 
pina  vcficaria  ;  and  finally,  a  yellow  colour  is 
obtained  from  the  carthamus  t'mBorius^  crocus 
fativus,ferraiiila  tinSior'm^  amomum  curcuma, 
genifta  tindoria,  &c. 

Befides  the  vinegar  obtained  from  mofl  ve- 
getables by  the  procefs  of  fermentation,  the 
fruits  of  many  contain  particular  acids,  dif- 
tinguiflied  by  the  nature  of  the  fyftem  by 
which  they  are  produced.  T\iQ  ta7n ar Indus  gaU 
lica  produces  the  tartaric  acid  :  the  gallic  acid 
is  dete£ted  in  all  aftringent  plants,  in  combi- 
nation with  gum  ;  the  citric  acid  is  obtained 
from  the  fruit  of  the  citrus  medica  and  auran- 
tium,  limonia  actdijfima^  ruhus  id^us^  ribts  ru- 
bra &  grojfularia^  pinus  ccrafus ;  the  malic 
acid  refides  in  the  fruit  of  \htpyrtis  mains ^cj^ 
donia,  &c.  6cc.  &c,  &c. 

It 
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It  appears,  from  all  vegetable  fubftances,  by 
chemical  decompofition,  that  there  is  obtained 
a  quantity  of  alcaline  matter,  varying  in  its 
proportion  and  properties  in  different  plants. 
Marine  vegetables  furnifli  foda  ;  land  vege- 
tables pot-a£h  ;  and  it  is  thefe  two  that  con- 
ftitute  the  bafis  of  feveral  other  falts. 

T^he  Lmn£san  Mode  of  ClaJJification, 

Various  have  been  the  modes  which  differ* 
ent  botanifts  have  adopted  to  fimplify  the 
fludy  of  botany,  by  reducing  the  multitude 
of  plants  into  different  claffes.  Dr.  Kentifh, 
in  an  Effay  which  he  wrote  in  the  year  1782, 
has  colledled  the  whole  of  them,  and  which  he 
has  detailed  in  a  very  perfpicuous  and  fpirited 
manner.  By  fome  Botanifts,  plants  are  ar- 
ranged in  an  alphabetical  order  ;  by  others  ac- 
cording to  the  time  of  flow^ering  ;  fome  ac- 
cording to  the  different  places  of  their  growth; 
others  again  from  the  form  and  difpofition  of 
their  roots,  leaves,  flowers,  or  fruit ;  the  par^ 
ticular  mode  of  growing,  flowering,  or  folia- 
tion. Hence  the  divifion  of  trees  into  pomife- 
rse,  nuciferse,  bacciferse,  prunifers,  glandiferse, 
&c.  Of  herbs,  into  bulbofs,  fihquofse,  um- 
Z  belliferse, 
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belliferse,  verticillatse,  papilionacesc,  &c.  Ther6 
are  clafles  or  orders  which  Nature  herfelf  has 
inftituted,  and  it  is  the  grand  defideratum  of 
botany,  to  reduce"  and  conned  all  vegetables 
according  to  fuch  a  natural  method  :  in  this 
point,  however,  the  moft  fanguine  endeavour^ 
have  hitherto  proved  ineffedual ;  I  fhall  there- 
fore confine  myfelf  to  notice  the  Linnsean 
mode,  as  it  is  the  one  in  general  eftimation^ 
and  appears  to  be  an  improvement  upon  all 
the  reft. 

Charles  Von  Linn^,  or  ("as  he  was  com- 
monly called)  Linnseus,  was  the  fon  of  ^ 
Swedifh  Divine,  and  born  at  Roefhult,  in  the 
province  of  Smaland,  in  Sweden.  There  is 
fomething  botanic  in  the  very  name  of  Lin- 
naeus ;  for  the  anceftors  of  this  family  are  faid 
to  have  taken  the  firnames  of  Linnseus,  Lin- 
delius,  and  Tiliander,  from  a  large  lime-tree, 
or  linden -tree,  yetftandingon  the  farm  where 
this  naturalift  Was  born.  Such  an  origin  of 
firnames  is  not  uncommon  in  Sweden.  After 
ftruggling  with  the  difficulties  of  ^dvcrfe  for- 
tune, this  great  man  arrived  at  honour  and 
independence.  He  was  made  Profeflbr  of 
Phyficand  Botany  in  the  Univerfity  of  Upfal, 
'    VOL.  I.  U  Phyfician 
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Phyfician  to  his  Sovereign,  and  Knight  of  the 
Order  of  the  Polar  Star.  In  1757,  he  was 
ennobled,  and  on  the  refignation  of  his  office 
had  his  penfion  doubled,  and  a  liberal  dona- 
tion of  landed  property  fettled  on  him  and 
his  family.  He  died  January  11,  1778,  aged 
•  feventy  years  and  eight  months.  It  is,  how- 
ever, foreign  to  our  purpofe  to  purfue  the  bio- 
graphy of  any  one  in  particular.  The  diftin- 
guiihed  eminence  of  Linnseus  can  alon$  ex- 
cufe  the  prefent  digreffion.  We  fhall  there- 
fore return  to  give  a  fl?:etch  of  the  botanic  fyf- 
tern  of  this  great  man. 

Linnaeus  very  early  attempted  a  natural 
method  of  arrangement  ;  but  he  foon  found 
that  too  many  links  are  wanting  in  the  chain 
to  render  it  the  readicil  guide  to  botanical  fci- 
ence.  He  only  reduced  the  genera  into  orders, 
but  did  not  venture  to  form  the  claffical  part 
of  a  fyftem  on  that  plan.  He  made  an  at- 
tempt to  fix  the  calj'x,  or  cup  of  the  flower  in 
plants,  as  a  fource  of  arrangement,  in  which 
he  feems  to  have  followed  ProfelTor  Magnol, 
of  Montpelier,  who  publifhed  in  1730.  But 
he  foon  rejeded  all  thefe  methods,  and  was 
the  firft  who  conftituted  the  ftamina  and  pif- 
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tils,  as  the  bafis  of  an  artificial  method  of  ar-^ 
ranging  plants.    He  was  led  to  this  by  con- 
fidering  the  great  importance  of  thefe  parts 
in  vegetation.     He  maintained,  that  they 
alone  are  effential  to  frudification,  fmce  all 
other  parts,  except  the  atttbera  and  Jiigma^  are 
wanting  in  fome  flowers.    The  prefent  phi-* 
lofophy  of  botany  regards  the  former  as  the 
male,  and  the  latter  as  the  female  organs  of 
generation  in  plants.    From  this  diftindtion 
of  the  fexes  of  vegetables,  the  arrangement  of 
LinncEUS  is  known  by  the  name  of  the  Sexual 
Syftem.  It  confifts  of  24  clafTes,  and  their  cha- 
racters are  eflablifhed  upon  the  number,  fitua- 
tion,  or  arrangement  of  the  ftamina,  or  male 
organs.    The  orders  or  fubdivifions  of  thefe 
claffes  are,  as  far  as  poffible,  drawn  from  a 
fimilar  number,  fituation,  or  arrangement  of 
the  piftils,  or  female  organs.  In  the  firft  twen- 
ty clalTes  are  contained  fuch  flowers  as  have 
the  ftamina  and  piftils  both  within  the  fame 
cup  or  petals,  or  ftanding  on  the  fame  recep- 
tacle where  thefe  are  wanti no'.    The  author 
calls  them  hermaphrodite  :  as  according  to  hi3 
dodrine  there  are  both  male  and  female  parts 
in  the  fame  flower. 

U  2  The 
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The  firft  ten  clafTes  proceed  in  an  uninter-' 
rupted  feries,  from  Monandria  to  Decandria  ; 
the  plants  of  each  having  as  many  ftarriina  as 
the  title  exprefles  :  thus,  i .  Monandria,  Sta- 
men unicum  in  flore  hermaphrodito.  %.  Di- 
andria,  Stamina  dpo  in  flore  hermaphrodito. 
3.  Triandria,  Stamina  tria  in  flore  hermaphro- 
dite, &c. 

The  eleventh  clafs  is  Dodecandria,  Stamina 
duodecim  in  flore  hermaphrodito.  For  it  is 
•very  remarkable,  that  no  plants  yet  difcovered 
have  exadtly  eleven  fl:amina. 

The  twelfth,  Icofandria,  containing  fach 
plants  as  have  about  twenty  fliamina,  or  more, 
arifmg  from  the  calyx ^  or  corolla^  and  not  from 
the  receptacle. 

The  thirteenth,  Polyandria,  may  have  the 
"fame  number  of  fl:amina  as  the  former,  but 
they  arife  from  the  receptacle^  and  are  com- 
monly very  numerous. 

The  fourteenth  clafs^,  Didynamia,  compre- 
hends fuch  plants  as  have  four  ftamina,  two 
long,  and  two  fhort.  This  includes  vegetables 
of  a  very  particular  defcription,  the  efl"ential 
charader  of  which  does  not  confift  in  the 
number,  but  fize  and  peculiar  form  of  the  fta- 
mina. 
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mlna,  two  of  which  are  uniformly  fhorter  than 
the  other.  The  corolla  is  irregularly  fhaped, 
and  there  is  only  one  piftil. 

The  fifteenth,  Tetradynamia,  includes  plants 
with  fix  ftamina,  four  of  which  are  longer 
than  the  other  two. 

The  fixteenth,  Monadelphia.  In  this  the 
ftamina  are  not  diftinft  at  the  bafe,  but  united 
into  one  body. 

The  feventeenth,  Diadelphia,  in  which  the 
ftamina  are  united  at  the  bafe  into  two  bodies. 

The  eighteenth,  Polyadelphia.  In  this  the 
ftamina  are  united  at  the  bafe  into  feveral 
bodies. 

The  nineteenth,  Syngenefia,  in  which  the 
antherse  unite  together  fo  as  to  form  a  tube  or 
cylinder,  through  which  the  piftil  commonly 
afcends. 

The  twentieth,  Gynandria,  in  which  the 
ftamina  proceed  from  the  piftil,  and  not  the 
receptacle. 

The  twenty-firft,  Monoecia;  fuch  as  have 
feparate  male  and  female  flowers  on  the  fame 
plant. 

The  twenty-fecond,  Dioecia,  fuch  as  have 

U  3  feparate 
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feparate  male  and  female  flowers  on  feparate 
plants. 

The  twenty-third,  Polygamia.  In  this  clafs, 
befides  the  hermaphrodite  flowers,  there  are 
others,  either  male  or  female,  in  the  fame 
plaat. 

The  twenty-fourth,  Cryptogamia.  In 
which  are  contained  thofe  plants,  the  mode 
and  organs  of  whofe  friiftification  are  not  yet 
fuflSciently  afcertained.  They  have  been  called 
imperfed:  plants,  and  it  may  juftly  be  faid  of 
them,  *'  Parvitate  oculos  noftros  fubterfugi- 
imt." 

The  orders  of  the  fyfl:em  are  for  the  mofl; 
part  taken  from  the  number  of  the  piftils,  or 
female  parts.  Thus  in  the  firft  thirteen  claffes, 
in  which  the  claflical  charader  depends  unin- 
terruptedly on  the  number  of  ftamina,  the  or- 
ders depend  likewife  on  the  number  of  pifl;ils  ; 
but  when  fituation  or  diflerent  arrangement 
takes  place,  they  are  moft  commonly  founded 
on  other  diftindions.  Thus  the  Didynamia 
has  the  two  orders  of  Gymnofpermia  and  An- 
giofpermia :  the  former  having  four  naked 
feeds,  and  the  latter  haying  the  feeds  inclofed 
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I'n  a  feed  veflel.  In  the  Tetradynamia,  the  two 
orders  of  Siliculofa  and  Siliquofa  are  taken 
from  the  fize  and  fhape  of  the  pod  or  fhale;  in 
the  former  of  which  it  is  fiiort,  and  in  the, 
latter  long.  la  the  clafTes  of  Monadelphia, 
Diadelphia,  and  Polyadelphia,  the  orders  are 
formed  from  the  number  of  the  ftamina.  In 
the  Syngenefia  clafs  there  are  two  general  fub- 
divifions  or  orders,  Polygamia  and  Monoga- 
mia ;  the  firft  of  which  is  divided  into  five 
leffer  divifions,  as  Polygamia  iEqualis,  Super- 
flua,  Fruftranea,  Neceflaria,  Segregata.  The 
differences  here  arife  from  the  different  ftruc- 
ture  or  fex  of  the  Flofcules,  conflituting  the 
whole  flower. 

In  the  Gynandria,  the  orders  are  taken  from 
the  number  of  the  ftamina,  as  in  the  fixteenth, 
feventeenth,  and  eighteenth  claffes. 

In  the  Monoecia  and  Dioecia  claiTes,  the 
characters  of  the  orders  are  drawn  from  the 
charadters  of  the  foregoing  parts  of  the  fyflem 
as  far  as  to  the  Monoecia  clafs  itfelf ;  the  firfl 
order  of  which  contains  Monandrous,  and  the 
lafl  order  of  the  Dicecia  Gynandrous  plants. 

The  orders  of  the  Polygamia  contain  the. 
Mon  cecious,  Dioecious,  or  Trioecious  plants. 

U4  The 
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The  orders  of  the  Cryptogamia  clafs  are  Filice?^ 
Mufci,  Algse,  and  Fungi. 

Of  the  Modes  of  Propagation  m  Vegeiahles. 

Such  is  the  perfection  of  the  veg<  table  fyfr 
tern,  that  it  is  provided  with  various  means 
by  which  it  attains  the  final  caufe  of  its  exiftr 
ence.  The  propagating  power  of  vegetables 
in  many  inftances  is  not  confined  to  one  mode 
alone,  as  in  the  higher  oirder  of  animals,  but 
it  extends  to  feveral :  the  offspring  which  is 
in  confequence  produced,  is  as  perfedt  in  all 
its  properties,  whether  it  has  been  evolved 
from  a  flip  or  from  a  bulb;  from  a  bud  or  from 
a  feed.  If  the  branches  of  a  tree  be  cut  off, 
fuch  is  the  high  degree  of  living  power  every 
part  effentially  contains,  that  radicles  will  be 
produced,  and  a  whole  fyftem  perfedly  deve-*- 
loped  :  the  fame  effects  are  found  to  enfue 
from  the  power  of  buds  as  well  as  of  bulbs  j 
and  in  various, inftances  a  perfect  tree  will  be 
elongated  from  the  inhumation  of  one  fmgle 
leaf.  In  fome  plants,  indeed,  the  propagation 
that  takes  place  by  the  feed,  which  the  efBo- 
refcence  has  produced,  is  not  only  more  uncer- 
tain than  when  it  is  evolved  frojn  the  bulb, 

ov- 
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er  the  mere  root  itfelf ;  but  the  foetus  which 
is  formed  by  the  one,  becomes  baflardized,  and 
participates  lefs  of  the  nature  of  the  parent 
ftock,  than  that  which  proceeds  from  the 
other.  For  example,  in  the  whole  tribe  of  car- 
nations, the  feeds  they  produce  are  for  the 
moft  part  fterile  :  inftead  of  evolving  fyftems 
when  placed  in  proper  media  for  thatpurpofe, 
they  generally  wither  and  decay  :  if  any  there 
be  that  are  prolific  and  germinate,  they  are 
feldom  of  the  famefpecies  as  the  parent  ftock, 
but  an  hybrid  breed  is  the  confequence.  On 
the  contrary,  when  the  fpecies  is  propagated 
by  meaas  of  flips,  where  no  fexual  intercourfe 
can  have  had  an  influence,  the  fyftem  which  is 
evolved  from  the  flip  always  refembles  the  pa- 
rent from  whence  it  was  feparated .  Thefe  fads 
are  particularly  ftriking  in  potatoes.  The  apples 
or  feeds  that  are  produced  from  the  efllorel- 
cence  (in  which  the  fexual  organs  are  faid  to 
jrefide)  are  generally  barren.  When  they  occa- 
lionally  vegetate  and  prove  prolific,  not  only 
a  degenerate  but  a  baftard  offspring  is  produ- 
ced. On  the  contrary,  when  the  bulb  of  the 
potatoe  pUnt  itfelf  is  cut  and  divided  into  fe- 
veral  and  feparate  parts,  each  portion  is  foun4 

to 
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conftltute  a  perfect  ovum,  in  which  the  living 
power  refides ;  by  the  energy  of  which  the 
fpecics  is  propagated  the  fame  in  kind  as  the 
parent  ilfelf.  And  finally,  moffes  and  other  ve- 
getables of  the  mofl  fimple,  and  therefore  of 
the  moft  perfect  kind,  poffefs  this  prolific 
power  in  fo  abundant  and  exqu'ifite  a  degree, 
that  they  can  propagate  their  fpecies  with  equal 
perfection  in  different  modes,  not  only  by 
feeds  and  by  roots,  but  by  branches  and 
buds 

This 

*  Thefe  eflfecls  are  conformable  to  the  hlftory  of  cre- 
ation, which  we  have  fo  beautifully  detailed  in  the  ift 
chapter  of  Genefis,  when  God  faid,  "Let  the  earth  bring 
forth  grafs,  the  herb  yielding  fruit  after  his  kind,  and  the 
tree  yielding  fruit  ivhofe  feed  is  in  itself  after  his  kind  : 
and  the  earth  brought  forth  grafs  and  herb  yielding  feed 
ifter  his  kind,  and  the  tiee  yielding  fruit  whofe feed  was 
in  itfelfzhtr  his  kind,  and  God  faw  that  it  was  good." — 
But  when  the  infpired  author  relates  the  generation  of 
the  human  fpecies  in  particular,  he  exprefsly  fays,  "  So 
God  created  mai^  in  his  own  image,  in  the  image  of  God 
created  he  him ;   Male  and  Female  created  he  them." 
Here    there  is  the  eflential  power  of  propagation  in 
Vegetables,  without  fexual  intercourfe,  particularly  mark-? 
ed  out,  and  the  abfolute  exiftence  of  different  fexes, 
male  and  female,  in  the  human  fpecies,  that  might  be 
"  fruitful  and  multiply,  and  replenifli  the  earth,  and 

fubdue 
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This  extended  and  diverfified  power  of  pro^. 
pagation  is  not  confined  to  thefe  vegetables 
alone,  it  extends  to  other  fyftems  alfo :  it  is 
particularly  notorious  in  the  polypus^  in  that 
queftionable  fyftem  which  forms  the  conned:- 
ing  medium  between  the  vegetable  republic 
and  the  animal  kingdom  :  it  feems  to  be  an 
animated  being  where  the  living  power  abounds 
in  the  moft  eminent  and  perfed  degree,  pof- 
fefTmg  organs  that  are  alone  deftined  to  dif- 
play  its  energy  in  the  ads  of  affimilation  and 
propagation :  it  polTefles  the  power  of  cica- 
trifmgany  lasfion  its  parts  may  have  fuftained*. 

And 

fubdue  it;  and  have  dominion  over  the  fifii  of  the  fea,  and 
over  the  fowls  of  the  air,  and  over  every  living  thing  that 
moveth  upon  the  face  of  the  earth." 

*  In  one  of  my  walks,  fays  Profeflbr  Elumenbach,  I  dif- 
covered,  in  a  flream,  a  fort  of  green  armed  polypus,  which 
differecl  from  the  common  green  kind  by  its  long  fpiral 
body,  and  by  having  fliort  and  rather  immoveable  tenta- 
culze  :  the  hardy  conflitution  of  the  polypus  itfelf,  and  the 
warmth  of  the  weather,  forwarded  the  experiments  which 
we  made  to  difcover  its  power  of  re-produ6lIon  fo  much, 
that  the  aft  of  renewal  of,  the  parts  became  almoft  per- 
ceptible. By  the  fecond  or  third  day,  the  maimed  and 
divided  animal  was  fo  many  new  ones,  each  with  arms, 
body,  tail,  &c.  j  but  we  remarked,  that  the  regenerated 

animalsj. 


500     MODES  OF  PROPAGATION,  ETC. 


And  finally,  if  it  be  divided  into  different  parts, 
each  of  the  divided  parts  from  that  inftant  con- 
ftitutes  a  izho  <?,  p  ffeffing  in  a  very  perfect  de- 
gree the  power  of  affimilating  the  fubflances 
by  which  it  is  furrounded,  and  a  perfeft  evo- 
lution of  a  compUfte  fyftem  confequently  en- 
fues.  It  may  therefore  be  ftated  as  a  fad,  that 
the  lowed  order  of  the  animal  fpe'  ies  in  par- 
ticular, and  the  vegetable  in  general,  may  be 
propagated  by  means  totally  independent  of 
the  a£tic)n  of  the  fexual  organs  it  is  imagined 
they  pofiefs  ;  although  thefe  organs  are  necef- 
fary  to  the  produftion  of  feed,  and  therefore 
are  effential  to  thofe  particular  vegetables  that 
are  propagated  by  that  mode  alone.  The  va-- 
liety  of  experiments  which  Linn.tus'inftitu- 
ted  to  afcertain  the  fadl,  feera  to  prove  that 
fcecundation  does  take  place,  and  that  the 

gnimals,  althpugh  fiipplied  with  plenty  of  food,  were  al- 
ways much  fmaller  than  before,  j^nd  a  mutilated  rump  al- 
ways diminiftied  very  evidently,  both  in  length  and  dia- 
meter, in  proportion  as  the  loft  parts  were  renewed,  p.  1 8. 
Tranflated  by  Dr.  Crichton. 

It  would  therefore  feem,  that  the  divifion  may  be  ex- 
tended fo  far  as  to  weaken  the  power  of  hfe,  to  the  de- 
gree of  annihilating  the  propagating  power  of  the  animal 
itfelf. 

pollen, 
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pollen,  which  the  ftamina  fecrete,  conftltutes 
the  agent  by  means  of  which  it  is  efFecfted ; 
fo  that,  iinlefs  it  paffes  to  the  ftigma  of  the 
piftil,  fterility  confequently  enfues.  It  muft 
however  be  remarked,  that  the  utmoft  caution 
ought  to  be  employed  in  drawing  a  general 
conclufion  from  the  refult  of  particular  expe- 
riments. General  conclufions  (hould  only  be 
drawn  from  an  uniformity  in  the  refult  of 
moft  experiments  that  are  tried  upon  the  fame 
fubjed:. 

I  fliall  think  it  right  to  examine  the  ideas 
that  Linnxus  entertained  of  the  vegetable 
anatomy,  becaufe  they  feem  to  be  intimately 
conneded  with  the  reafons  that  led  Linnxus  to 
form  his  opinion  of  the  fexual  fyftem.  I  have 
appealed  to  Dr.  Smith's  elegant  tranflation  of 
Linnxus's  Diflertation  upon  this  particular 
fubjed,  written  after  the  Amosnitates  Acade- 
mics. 

The  Op  hiion  of  LinncEiis  of  the  A?iatomy  of 

Vegetables, 

The  manner  how  the  propagation  of  the 
vegetable  fpecies  w^as  effeded  has  been  a 
fubjed  of  much  controverfy  amongft  Phy- 
fiological  Botanifts.     Tournefort,  Pontedera, 

and 
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and  others,  have  fuppofcd,  that  it  was  coiri- 
pleted  hj  the  vegetative  power  of  the  plant 
alone,  independently  of  any  fexual  inter- 
courfe  :  on  the  contrary,  it  was  the  opinion  of 
Linnseus,  the  greateft  botanift  that  has  ever 
exifted,  that  it  was  the  confequence  of  fexual 
intercourfe  in  common  with  the  other  fpecies 
of  the  animated  creation. 

The  magazine  of  fcience  with  which  Lifi- 
tiaeus  was  filled,  led  him  to  fee  the  neceffity  of 
tracing  the  chain  that  pervades  throughout  the 
■whole  of  animated  exiftehce,  for  the  purpofe 
of  arriving  at  a  knowledge  of  the  caufe,  by 
means  of  which  the  effedts  we  behold  were 
immediately  produced  :  he  therefore  recom- 
mends us  (p^ige  9)  "  firft  to  contemplate  the 
operation  of  Nature  in  the  human  frame,  and 
from  thence  tocontinue  our refearches through- 
out the  variqus  tribes  of  quadrupeds  and  birds, 
from  reptiles  to  fifh,  from  infeds  to  worms, 
until  wedefcend,  and  finally  arrive  at  the  ve- 
getable creation  *. 

Although 

*  It  is  fomewhat  extraordinary  tO  me,  that  tlie  great  Lin- 
niEUS  himfelf,  the  man  of  fcience  and  of  erudition,  fliould 
fecommend,  as  the  fcientific  inveftigation  of  a  fubjett,  pro- 
ceeding from  fyftems  the  mofl:  complicated  and  compound, 
to  the  mod  fimple  and  obvious ;  that  Linnaeus  the  Bota-* 
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Although  he  allows  that  in  a  furvey  of  this 
vafl:  chain  he  beholds  the  analogy  and  fame- 
nefs  that  fubfift  between  the  contiguous  links 
of  which  it  is-  compofed  ;  he  acknowledges 
that  the  beginning  is  totally  different  from  the 
end,  and  the  human  from  the  vegetable  fpecies. 
The  caufe  of  this  diverfity  he  very  rightly  aC^ 
cribes  to  the  difference  in  the  organization  be- 
tween both:  he  fays  that  the  human  body  is 
compofed  of  a  double  principle,  the  nervous 
and  the  vafcular,  or,  what  he  conceives  to  be 
the  fame  thing,  a  medullary  and  a  cortical  fub- 
ftance:  by  the  former  (the  medullary)  "  I 
mean,  fays  he,  the  fpinal  marrow  arifmg  from 
an  organized  brain,  and  fending  off  nerves  5 
by  the  latter  (the  vafcular  fyftem),  the  veffels 
with  the  heart  attached  to  them,  and  by  which 
the  medullary  part  is  nourifhed." 

It  is  not  only  this  brain,  fpinal  marrow,  and 
nerves  which  diftinguifh  the  higher  order  of 
animals,  but  various  organs  of  fenfe  alfo,  by 

tiift  (hould  exprefsly  recommend  the  examination  of  the 
mofl  complicated  animal,  as  the  only  means  by  which  the 
organization  and  fundion  of  the  moft  fimple  vegetable 
can  be  underftood—although  he  exprefsly  declares  that  we 
are  toial/y  in  the  dark  as  to  the  mode  by  which  the  propa- 
gation of  the  fpecies  in  them  is  effeaed. 

4  which 


VEGETABLE  ANATOMY 


which  they  are  able  to  perceive  external  ob- 
jedts,  and  perform  fome  fundions  peculiar  to 
themfelves,  and  which  are  partly  denied  to  the 
lower  clafs,  and  altogether  to  the  vegetable 
creation  ;  the  latter,  he  confefTes,  are  entire- 
ly deftitute  of  fpinal  marrow,  brain,  and 
nerves. 

We  may,  therefore,  be  permitted  to  con-' 
elude,  not  only  from  the  knowledge  we  pof* 
fefs  of  the  vegetable  anatomy,  but  from  the 
high  authority  of  Linnseus  himfelf,  that  ve- 
getables are  compofed  of  a  fmgle  principle  (the 
vafcular),  and  not,  like  the  higher  order  of  ani-* 
mals,  of  a  double  one,  namely,  the  medullary 
and  vafcular  united,  and  that  they  are  confe- 
quently  unable  to  move  fpontanedufly  like' 
animals,  behold  external  objeds,  or  ad:  from 
any  motive  of  rationality,  by  means  of  which, 
the  fexes  of  animals  are  diftingulilied  and  af- 
certained,  and  fexual  intercourfe  effeded. 

Although  Linnseus  afcribes  to  animals  alone 
a  nervous  or  medullary  fyftem,  in  which  fen- 
fation  and  voluntary  motion  eflentially  refide  ; 
although  he  acknowledges  that  vegetables  are 
altogether  deftitute  of  either  fpinal  marrow, 
brain,  or  nerves,  he  proceeds  immediately  after 

to 
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to  fay,  that  plants,  like  animals,  confift  of 
two  different  fubftances,  the  medullary  and  the 
cortical:  the  cortical  part  nouriflies  the  plant, 
(it  ought  to  have  been  faid,  conftitutes  the  or- 
gan through  which  nourifliment  is  obtained) : 
on  the  contrary,  the  medullary  part  is  multi- 
plied and  extended  without  end,  and  when- 
ever it  is  loft  the  death  of  the  plant  necef- 
farily  follows ;  fo  that  it  v/ould  feem  that  the 
cortical  part  is  analogous  to  the  digeftive 
and  aflimilating  organs  of  animals,  and  the 
medullary  part,  as  its  name  imports,  is  ana- 
logous to  the  nervous  fyftem,  the  brain  and 
fpinal  marrow  included,  which  is  inverted  by 
the  wood ;  and  which,  he  conceives,  performs 
the  office  of  bones 

That 

*  That  he  fuppofes  the  medulla  of  plants  to  be  analogous 
to  the  brain  and  nerves  of  animals,  is  very  evident  from  what 
he  farther  dates  upon  the  fubje£t  (page  14} :  In  thofe  ani- 
mals whofe  fpinal  marrow  is  furrounded  by  a  bony  covering, 
as  in  the  large  and  more  perfe£l  kind  ;  this  fubftance  never 
comes  out  of  its  confinement,  and  the  harder  its  cafe  is 
the  more  is  its  increafe  prevented :  but  in  the  fmaller  tribes 
of  worms,  where  this  covering  is  Icfs  rigid,  a  perpetual  and 
unlimited  increafe  of  thefe  animals  takes  place,  as  in  ve- 
getables." lie  before  ftated,  that,  in  vegetables,  this  medu  '«• 

VOL.  I,  X  lary 
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That  this  concludon  is  an  erroneous  one', 
is  evident  from  the  diftinguifliing  charadleriftic 
which  Linnasus  hlmfclf  has  made  between  an 
animal  and  a  vegetable ;  an  animal  having  a 
double  principle,  namely,  an  organized  brain, 
fpinal  marrow^  and  nerves,  with  a  vafcular  fyf- 
tem  :  whilft  on  the  contrary,  vegetables  have  a 
fmgle  principle  only,  viz.  a  vafcular  one.  In- 
ftead,  therefore,  of  fuppofmg  that  the  medulla 
of  vegetables  is  analogous  to  the  fpinal  mar- 
row, brain  and  nerves  of  animals,  he  ought  to 
have  faid  that  it  was  analogous  to  their  blood, 
which  was  difperf^d,  as  we  have  feen  before, 
throughout  the  whole  of  the  vegetable  fyftem, 
for  the  purpofe  of  its  evolution  and  growth, 
like  the  blood  of  animals.  The  perfedion  of 
this  vafcular  fyftem  is  the  caufe  why  vegeta- 
tion is  fo  complete  :  it  is  owing  to  the  privation 
of  a  nervous  fyftem  that  they  are  deftitute  of 
conCcioj^fpefs,,  of  fenfe,  and,  I  may  add,' of  vo- 
luntary motion  alfo  :  it  is  from  the  nature  of 
this  conftrudtion  that  they  become  to  us  more 

lary  matter,  this  eflential  part,  was  multiplied  and  extended 
without  end,  and  the  death  of  the  plant  was  the  confe- 
qjuence  of  its  lofs. 

immediate 
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immediate  objeds  of  nourifliment  and  fup- 
port,  more  fubfervient  to  our  ufe  j  that  we  are 
able  to  deftroy  them  without  inflidlng  any 
fenfation  of  yiolence,  or  occafioning  to  them 
any  pain. 

If  we  were  to  fuppofe  that  the  medulla  of  ve- 
getables performed  the  fame  office  as  the  brain 
of  animals,  we  muft  alfo  allow  that  its  power  of 
adiion  depended  on  the  proportion  of  its  mag- 
nitude to  the  fyftem  at  large.  The  confequence 
would  be,  that  vegetables  would  poflefs  more 
brain  than  animals,  with  fmaller  flomachs, 
ftronger  organs  of  fenlation,  and  weaker  or- 
gans of  digeftion.  The  cafe  would  be  adlually 
reverfed,  for  no  doubt  can  fubfift  but  that  the 
living  power  of  vegetables  is  more  perfect  than 
that  of  animals  ;  more  perfecft  in  the  more 
fimple  than  in  the  more  complicated  ;  in  the 
moft  inftindive  than  in  the  moft  intelligent ; 
in  brutes  than  in  the  human  fpecies.  The  for- 
mer polTefs  more  vital  power,  and  lefs  nervous 
energy ;  ftronger  organs  of  digeftion,  and 
weaker  organs  of  volition  and  of  fenfation  : 
they  poflefs  large  ftomachs,  and  fmall  brains  ; 
the  latter  pofTefs  large  brains,  and  fmall  fto- 

X  2  machs : 
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machs :  It  is  in  the  moft  rational  fyftems  of  the 
U'hole — in  the  human  fpecies — that  we  be- 
hold the  comparative  {lerility  of  their  frame, 
and  their  dependent  ftate,  totally  indigent  un- 
til the  dormant  faculties  of  the  mind  become 
roufeJ  and  excited,  and  capable  of  directing 
the  various  organs  of  voluntary  motion  to  their 
proper  end.    Vegetables  poffefs  vegetable  life 
with  vegetable  action  :  animals,  in  their  foetal 
ftate,  poifefs  animal  life  with  vegetable  action; 
in  the  adult  ftate,  animal  life  with  animal  ac- 
tion :  the  human  fpecies,  animal  life  with  vo- 
luntary and  intelledual  adlion  :  and,  finally, 
we  may  prefume  that  in  the  future  ftate  it  ftiall 
enjoy  a  Spiritual  Life,  with  fpiritual  adlion 
alone;    This  is  the  chain  which  the  fcientific 
Linnasus  recommended  us  fo  ftrongly  to  trace, 
with  a  view  of  feeing'  the  difference  that  fub- 
fifted  between  the  extreme  parts ;  but  which 
he  certainly  inveftigated  with  a  view  not  to 
difference,  but  to  analogy  and  famenefs,  and 
becaufe  he  faw  the  neceflity  of  fexual  inter- 
courfe  in  the  higheft  and  moft  rational  fyftems, 
the  means  of  propagating  the  fpecies  :  he  con- 
cluded, that  the  analogy  of  famenefs  fubfifted 

in 
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m  vegetables  alfo,  in  thofe  fyfteras  that  werq 
difFerentlyconftruded,  and  whofe  adions  were 
confeqiiently  totally  different. 

Of  the  Sexual  Syjiem. 

It  feems  very  evident  to  me,  tliat  Linn^us 
was  led  to  form  his  idea  of  the  fexual  fyftem 
in  vegetables,  by  the  necellity  that  exifts  of 
fexual  intercourfe  for  the  propagation  of  the 
fpecies  in  the  higher  order  of  animals :  it  was 
owing  to  this  tendency  that  he  has  been  led 
to  great  inconfiftency  in  the  anatomy  of  the 
vegetable  fyftem  :  inftead  of  afcribing  to  the 
medulla  the  fame  office  as  that  of  blood, 
he  fuppofed  it  to  be  analogous  to  the  fpinal 
marrow  of  animals.  The  neceifity  of  fexual 
intercourfe,  in  the  moft  complicated  fyftems, 
is  a  ftrong  prefumptive  proof  to  me  that  no 
fuch  neceffity  does  exift  in  the  loweft  order  of 
animals  in  general,  or  vegetables  in  particular ; 
becaufe  no  analogy  can  fubfifl:  between  beings 
that  are  totally  different  in  their  conftru(flion, 
totally,  different  in  their  mode  of  exiftence,  as 
alfo  in  the  operations  they  perform.  With  a 
view  of  accommodating  the  adions  of  thefe 
different  and  difcordant  fyftems,"  and  drawing 

X  3  an 
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an  analogy  of  famenefs  between  them,  it  was 
neceflary  to  afcribe  to  fome  of  the  parts  of  the 
inflorefcence  the  fame  fundions  as  thofe  of 
the  fexual  organs  of  the  higher  order  of  ani- 
mals ;  and  to  diftinguifh  plants  into  male,  fe- 
male, and  hermaphrodite. 

Linnseus  fuppofcd  that  the  powder  which 
the  anthera  produced  conftituted  the  femen 
mafculinum,  or  impregnating  duft ;  that  the 
piftillum,  which  is  fituated  internally  to  the  fta- 
mina,  and  which  forms  the  female  organs,  re- 
ceives, by  its  ftlgma  or  fummit,  the  pcllen 
which  is  fhed  from  the  anthera  or  fummit  of 
the  ftamina.  It  is  not  fuppofed  that  the  pol- 
len paiTes  through  the  ftyle  into  the  pericar- 
pium,  but  that  the  ftigma,  which  is  moiftened 
with  a  fine  dew,  prefents  itfelf  to  receive  the 
pollen,  by  which  it  adheres. 

Thefe  are  the  means  which  it  is  thought 
vegetables  employ  to  celebrate  their  marriage, 
or  connubium,  and  the  mode  by  which  it  is 
confummated. 

In  the  clafs  of  monoecia,  where  the  flowers 
are  fmgle,  the  male  and  female  feparate,  either 
upon  the  fame  or  different  branches,  Linnseus 
imagined  that  the  pollen  is  conveyed  from  the 

anthera 
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anthera  to  the  ftigma  by  the  force  of  the  whid, 
or  through  the  medium  of  infedls.    It  feems, 
however,  very  improbable  to  me  that  the  air, 
much  lefs  infeds,  fliould  conftitute  the  media 
of  communication  between  the  fexes''''%  becaufe 
Providence  has  in  no  one  in  Ranee  had  re- 
courfe  to  fuch  extraneous  means,  where  an 
effeCc  was  to  be  produced  that  required  imme- 
diate union :  it  is  fexual  union  by  means  of 
fe:?5ual  feparation.    It  might  indeed  be  afked, 
w^hat  could  be  the  object  of  fexual  intercourfe, 
without  anyconfcioufnefs  of  fexual  attachment? 
what  the  ufe  of  organs  of  fenfe,  whilft  defti- 
tute  of  the  faculty  of  fenfation  ?  or,  what  could 
be  the  obje6:  of  fentient  powers  in  fyftems 
the  final  caufe  of  whofe  exiftence  is  the  pro- 
pagation of  the  fpecies  alone  t  -    It  requires, 

indeed, 

*  If  we  admit  the  fexual  fyflem,  we  muft  conceive  the 
analogy  to  fubfifl:  in  the  mode  by  which  foecundation  takes 
place  in  vegetables  as  well  as  in  animals. 

f  Since  the  foregoing  Iheets  have  been  fent  to  the  prefs, 
1  have  paid  particular  attention  to  the  great  fun-flower, 
which  has  been  generally  cited  for  the  extent  of  its  intelli-r 
gence,  becaufe  it  was  fuppofed  to  prefent  the  front  fide  of 
the  bloflbm  to  the  rays  of  the  fun,  and  in  the  molt  bare- 
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indeed,  the  elaftic  force  (;f  human  imagery  to 
conceive  that  thefe  parts  are  endowed  with 
fenfitive  faculties,  and  that  they  pofitfs  a 
nervous  fyflem  :  it  has  never  been  deteded  ; 
and,  if  I  were  permitted  to  reafon  from  the  . 
rank  which  vegetables  hold  in  the  great  chain 
of  animated  exiftence,  1  fhould  conclude  that 
they  are  totally  deftitute  of  one.    To  eftablifh 
the  truth  of  the  fexual  fyftem,  in  its  fulleft 
extent,  it  is  neceffary  to  prove,  what  fads  ab- 
folutely  deny,  that  fterility  unavoidably  enfues 
"without  fexual  intercourfe,  and  that  it  is  a 
fine  qua  non  to  the  propagation  of  the  fpecies. 
That  it  is  not  a  fine  qua  non  has  been  proved 
by  the  experiments  of  different  eminent  bo- 
tanifts  on  dioecious  plants.  Jacob  Camerarius, 
as  well  as  Dr.  Alfton,  feleded  female  plants  of 
the  mercury,  fpinage,  and  even  of  hemp  itfelf, 
and  tranfplanted  them  at  a  great  diftance  from 
any  males  of  the  fame  genus  ;  they  took  the 
additional  precaution  to  have  them  enclofed 

faced  manner  to  commit  the  fexual  aft  in  its  prefence ; 
and  I  am  happy  to  fay,  that  thofe  which  grow  in  the  parifli 
of  Newington  Butts  are  guilty  pf  no  fuch  obfcenity :  I 
have  found  that  there  were  as  many  that  turned  their 
back  fide  to  the  fun  as  there  were  that  faced  it. 

by 
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by  a  double  row  of  hedges ;  but,  fo  far  from 
fterility  being  the  confequence,  they  pro- 
duced a  large  quantity  of  fertile  feed.  Tourne- 
fort  made  the  fame  experiment  on  the  lupu- 
his^  Miller  upon  the  bryony,  and  GeofFroy 
upon  the  mays  ;  and  all  of  them  declare,  that 
the  feeds  of  thefe  plants  were  as  fertile  as 
if  they  had  been  furrounded  by  a  thoufand 
males. 

It  is,  however,  impoflible  to  do  away  the 
crowd  of  fad:s  which  prove  the  power  which 
the  pollen  contains,  and  the  faculty  it  has  of 
imparting  the  charader  of  the  fyfteni  from 
whence  it  was  produced,  to  the  fyftem  by 
which  it  is  received  :  that  it  docs  contain  this 
power,  is  proved  by  the  variety  of  hybrid  pro- 
du<Slions  that  are  the  confequent  refult. 

The  antheric  of  a  plain  coloured  tulip  were 
removed,  and  the  ftigma  was  then  rubbed  with 
the  pollen  of  another,  of  one  of  a  different  co- 
lour :  the  year  following,  the  tulip  which  had 
been  deprived  of  its  anthera;  partook  of  the 
colour  of  the  coloured  one. 

In  the  cafe  of  the  melon  and  cucumber, 
they  not  only  bear  flowers  male  and  female, 
but,  if  either  are  ftripped  off,  the  reft  are 

barren : 
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barren :  and  I  have  been  informed  by  a  very 
intelligent  gardener,  that  if  cucumbers,  of  dif- 
ferent fpecies,  be  fown  in  the  fame  bed,  an 
hybrid  produdion  is  frequently  the  confe- 
quence.    The  ftbry  from  Ray,  of  Richard 
Baal,  the  Brentford  gardener,  is  particularly 
in  point :  this  man  having  fojd  a  quantity  of 
the  brajfica  jiorida  to  feveral  gardeners  near 
town,  the   feeds  of  which  were  fown  as 
ufual ;  the  feeds,  inftead  of  producing  plants 
of  the  brafTica  florida,  which  the  gardeners 
had  purchafed,  turned  out  to  be  thofe  of 
the  brafTica  longifolia.    A  profecution  was 
commenced  by  the  gardeners  againft  poor 
Baal  in  Weftminfter  Hall.     The  court  found 
him  guilty  of  fraud,  and  condemned  him  not 
only  to  reftore  the  price  of-the  feeds,  but  like^ 
wile  to  pay  the  gardeners  for  the  lofs  of  labour 
and  the  ufe  of  the  foil.    Linnsus  fhrewdly 
obferves,  that  the  judges  were  no  botanifts. 
Had  they  been  acquainted  with  the  fexual  hy- 
pothecs, Baal  would  have  been  acquitted,  and 
the  accident  afcribed  to  the  fortuitous  impreg- 
nation of  the  braflica  florida  by  the  pollen  of 
the  braffica  longifolia. 

I  fhall  pafs  over  the  well-known  mode  of 

propagat-r 
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propagating  the  palm-tree,  as  defcribed  by  Dr. 
Hafielquilt,  and  confine  myfelf  to  relating 
the  fads  which  Linnseus  conceived  proved  in 
a  decided  manner  the  truth  of  this  hypothefis. 
"  I  fov^ed,  fays  he,  the  feeds  of  hemp  (can- 
nabis) in  two  different  pots,  in  the  month  of 
April ;  the  young  plants  came  up  fo  plenti- 
fully that  each  pot  contained  forty.  I  placed 
each  by  the  light  of  a  window,  but  in  different 
and  remote  apartments  :  the  hemp  grew  ex- 
tremely well  in  both  pots  :  in  one  of  them  I 
permitted  the  male  and  female  plants  to  re- 
main together  to  flov/er  and  bear  fruit,  which 
ripened  in  July  ;  and,  on  being  macerated  in 
water  and  committed  to  the  earth,  they  fprung 
up  in  twelve  days. 

"  From  the  other,  however,  I  removed  all 
the  male  plants,  as  foon  as  they  were  old 
enough  for  me  to  diftinguifh  them  from  the 
females:  the  remaining  females  grew  veiy 
v/ell,  and  prefented  their  long  piftilla  in  great 
abundance ;  thefe  flowers  continuing  a  very 
long  time,  as  if  in  expedation  of  their  mates, 
while  the  plants  in  the  other  pots  had  already 
ripened  their  fruit,  their  piftilla  having  quite 
in  a  different  manner  faded,  as  foon  as  the 

males 
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males  had  difcharged  all  their  pollen.  It  was 
certainly  a  beautiful  and  truly  admirable  fpec- 
tacle  to  fee  the  unimpregnated  females  pre- 
ferve  their  piflilla,  fo  long,  green,  and  flou- 
rifliing,  not  permitting  them  to  begin  to  fade 
till  they  had  been  for  a  very  confiderable  time 
expofed  in  vain  to  the  accefs  of  the  male  pol- 
len. Afterwards,  when  thefe  virgin  plants 
began  to  decay  through  age,  I  examined  all 
their  calyces  in  the  prefence  of  feveral  bo- 
tanifts,  and  found  them  large  and  flourifliing, 
although  ev6ry  one  of  the  feed  buds  was 
brown,  comprefled,  membranaceous  and  dry, 
not  exhibiting  any  appearance  of  cotyledon 
or  pulp.  Hence  I  conclude  that  the  female 
hemp  cannot  produce  when  deprived  of  the 
male  ;  and  when  it  has  happened,  it  has  been 
owing  to  the  pollen  having  been  brought  by 
the  wind  from  fome  diftant  part. 

"  2d.  In  the  month  of  January  17^0,  the. 
antholyza  cunonia  flowered  in  a  pot  in  my 
parlour,  but  produced  no  fruit,  the  air  of  the 
room  not  being  fufEciently  agitated  to  waft 
the  pollen  to  the  ftigma  :  one  day,  about  noon, 
feeing  the  ftigma  very  moift,  I  plucked  off  one 
of  the  antherae,  by  means  of  a  fine  pair  of  for- 
ceps, 
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ceps,  and  gently  rubbed  it  on  one  of  the  ex- 
panded ftigmata.  The  fpikc  of  flowers  re- 
mained eight  or  ten  days  longer ;  when  I  ob- 
ferved,  on  gathering  the  branch  for  my  her- 
barium, that  the  fruit  of  that  flower  only  on 
which  the  experiment  had  been  made  had 
'  fwelled  to  the  fize  of  a  bean  :  I  then  difledled 
the  fruit,  and  difcovered  that  one  of  the  three 
cells  contained  feeds  in  confidcrable  numbers, 
the  other  two  being  entirely  withered. 

"  3d.  Several  fpecies  of  momordica  have  fre- 
quently borne  female  flowers,  which,  although 
at  firft  vigorous,  after  a  fhort  time  have  con- 
ftantly  faded — have  turned  yellow,  without 
perfecting  any  feed — till  I  infl:ru£ted  the  gar- 
dener, as  foon  as  he  obferved  a  female  flower, 
to  gather  a  male  one  and  place  it  above  the 
female.  By  this  contrivance  we  are  fo  certain 
of  obtaining  fruit,  that  we  dare  pledge  our- 
felves  to  make  any  female  flower  fertile  that 
fhall  be  fixed  on. 

"  4th.  I  removed  all  the  antherx  out  of  a 
flower  of  chelidonium  corniculatum  (or  the 
fcarlet  horned  poppy)  upon  the  firfl:  opening 
of  its  petals,  and  fliripped  off  all  the  refl:  of 
the  flowers;  another  day  I  treated  another 
flower  of  the  fame  plant  in  the  fame  manner, 

but 


5l8  OF  THE  SEXUAL  SYSTEM. 

but  fprinkled  the  piftillum  of  ihis  with  the  pol- 
len borrowed  from  another  plant  of  the  fame 
fpecies :  the  refuk  was,  that  the  firft  flower 
produced  no  fruit,  but  the  fecond  afforded 
very  perfect  feed ;  fo  that  the  mere  removal 
of  the  antherse  from  the  flower  is  not  in  itfelf 
fuflicient  to  render  the  germen  abortive." 

One  evening,  in  the  month  of  Auguft,  Lin- 
nxus  removed  all  the  ftamina  from  three 
flowers  of  the  mirabilis  longiflora,  at  the  fame 
time  deftroying  all  the  reft  of  the  flowers  that 
were  expanded,  to  three  ;  he  fprinkled  thefe 
three  flowers  with  the  pollen  of  the  mirabilis 
jalappa :  the  feed  buds  fwelled,  but  did  not 
ripen  :  another  evening  he  performed  a  fimi- 
lar  experiment,  only 'fprinlding  the  flower 
with  the  pollen  of  the  fame  fpecies :  all  thefe 
flowers  produced  ripe  feed 

*  The  firft  of  thefe  experhnents  only  proves/what  is  very 
obvious,  that  the  tendernefs  of  the  germen  requires  a  pro- 
per clothing  for  its  protedlion  j  and  that  when  it  is  de- 
prived of  that  clothing  which  the  ftamina  and  pollen  af- 
forded, it  frequently  withers  and  decays,  in  the  fame 
manner  as  the  embryo  of  oviparous  animals,  when  de- 
prived of  the  flaell,  or  of  the  membranes  it  contains.  The 
fecond  experiment  only  proves,  that  although  the  germen, 
when  deprived  of  the  ftamina,  fometlmes  withers  and  de- 
cays,- as  in  the  firft  experiment— that  this  is  not  always 

the 
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the  cafe,  as  in  the  fecond  •,  but  that  it  is  able  to  arrive  to 
a  degree  of  maturity,  by  virtue  of  the  inherent  power  it 
contains.  It  does  not  therefore  appear  at  all  neceflary,  that 
the  flamina  (hould  afford  any  other  alfiflancq  to  the  ger- 
men,  than  as.  a  protefting  medium  from  the  injuries  to 
which  it  might  otherwife  be  expofed  :  the  pollen  it  fc- 
cretes  would  feem  to  bear  fome  analogy  to  the  liquor  am- 
nii,  and  the  ftamina  themfelves  to  the  membranes  iu 
which  it  is  contained. 

There  ar6  many  fa£l:s  of  a  fimilar  kind  ftated  in  bo- 
tanical works,  and  related  and  obferved  by  pra£lical  Bo- 
tanifts.  It  is  a  misfortune  when  men  of  veracity  and 
charadler  differ  fo  ftrongly,  as  they  are  found  to  do,  upon 
plain  matters  of  fadl;  but  the  experiments  upon  dioecious 
plants,  by  Tournefort,  &c.  Sec.  Sic.  weaken  very  much  the 
force  of  thofe  made  byLinnasus;  for,  admitting,  as  itmuft 
certainly  be,  that  they  are  detailed  with  truth,  the  con- 
cluTion  comes  to  this,  that  flowers  with  flamina  alone  are 
barren  ;  thofe  with  piflilla  without  flamina  are  'prolific, 
but  more  efpecially  thofe  that  have  flamina  and  piflilla  to- 
gether, within  one  and  the  fame  calyx  :  the  feed  that  is 
ultimately  evolved  conflitutes  the  ovum,  in  which  the 
living  principle  of  the  future  vegetable  in  capacity  refides  j 
after  it  is  perfefled  and  matured,  it  becomes  totally  inde- 
pendent of  the  parent  from  whence  it  fprung. 

N.  B.  There  are  many  parts  which  I  have  omitted  to 
defcribe :  I  did  not  mean  to  enter  into  a  particular  detail 
of  the  vegetable  cecoriomy ;  I  meant  only  to  give  fuch.an 
account  of  the  flruclure  and  fun£lions  of  its  parts  as 
fhould  be  fufHcient  ^o  account  for  the  phsenomena  it  dif- 
played,  and  to  defcribe  the  mamier  hoiv  it  fulfilled  the 
final  caufe  of  its  exiilence. 

CHAP. 
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C  H  A  P.  IV. 

OP  THE  MODE  OP  PROPAGATION  IN  DIFFERENT 
ANIMAL  SYSTEMS. 

In  the  loiuer  order  it  is  regular ^  and  more  extenftve  than  in  the 
higher — the  mode  defcribed :  in  hermaphrodite  animals — tn 
ffj — in  the  amphibia— in  lirdi  and  171  quadrupeds.  Expe- 
riments  Jlated  to  prove  that  cQrpora  lutea  do  not  conjlitute 
the  tejl  of  impregnation — corpora  lutea  exijl  when  it  has  not 
taken  place — in  the  amphibia  and  fijh  fexual  intercourfe  is 
unnecejfary — in  quadrupeds  foecundation  can  take  place  by 
that  mode  aloncy  Isfc.  ^c.  ts'c. 

Such  is  the  regularity  which  vegetables  and 
the  lower  order  of  animals  difplay  in  the  ac- 
tions they  perform,  that  we  are  necefTarily  led 
to  conclude,  that  thofe  anions  are  governed  by 
fixed  and  general  principles,  which  they  can- 
not either  fupprefs  or  prevent.  ,There  is 
an  appointed  period  of  growth  for  the  dif- 
ferent organs  in  general  of  each,  and  an  ap- 
pointed feafon  for  the  evolution  of  particular 
organs,  and  when  the  difpofition  for  their  re- 
fpetftive  adions  begins  and  ends. 

The  revolution  of  the  fun,  by  which  the 

5  variety 
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Variety  in  the  feafotis  is  produced,  conftitutes 
the  grand  agent  by  which,  the  temperature  of 
the  medium  is  regulated  and  prepared,  con- 
genial to  the  nature  of  the  animated  frame, 
and  its  dormant  power  roufed  from  its  torpid 
ftate  into  energy  and  adion.  The  change 
which  the  vegetable  fyftem  undergoes,  has  been 
already  defcribed,  until  its  final  caufe  was  at- 
tained and  frudifidation  completed.  The  fame 
effec^^s  are  equally  evident  in  particular  orders 
of  the  animal  kingdom;  Thefe  changes  are 
more  evident  in  the  lower  than  we  behold 
them  in  the  higher  clafTes  ;  more  evident  in 
infedls  and  fifli,  than  in  amphibia ;  in  am- 
phibia than  in  birds  ;  in  birds  than  in  qua- 
drupeds J  and  in  quadrupeds  than  in  the  hu- 
man fpecies.  It  is  probable  that  the  human 
fpecies,  in  its  higheft  and  moft  exalted  ftate 
of  exigence,  when  unremittingly  and  incef- 
fantly  employed  in  meditation  and  abftradtio'n, 
fufFers  not  the  fame  wants,  or  is  impelled  by 
the  fame  calis  of  appetite,  as  animals,  and  efpe- 
cially  the  lower  orders,  conftantly  feel. 

Energy  of  mind,  rightly  directed,  weakens 
the  appeiite  in  the  organs  of  fenfe  to  the  total 
obliteration  of  it :  on  thecontrary,  in  the  lower 
orders  of  animals,  where  the  appetite  in  the 

VOL.  z.  Y  organs 
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organs  of  fenfe  is  fhrong,  and  the  mind  weak, 
the  gratification  of  it  is  the  end  to  which  all 
their  adions  are  finally  directed  :  voluntary- 
power  is  only  exerted  to  co-operate  with  the 
impulfe  it  receives  froqi  the  organs  of  fenfe : 
in  the  firft  cafe,  it  is  reafon  deftitute  of  inftind: ; 
in  the  laft,  it  is  inftjndt  deftitute  of  reafon. 

.  It  is  this  linftindive  principle  which  confti- 
tutes  the  prefiding  caufe  by  which  the  lower 
orders  of  animals  are  folely  direded  :  they  are 
fcarcely  ufhered  into  exiftence  than  they  pof- 
fefs  the  power  of  procreation  :  they  have  no 
fooner  exerted  this  power,  than,  like  the  ephe- 
meris  of  a  day,  they  vanilli  into  nought — or 
become  perfectly  torpid,  until  the  return  of  the 
feafon.  excites  the  adion  of  their  fvftem,  and 
the  fame  proceffes  again  take  place  j  the  fyf- 
tem  is  then  roufed  from  its  torpid  ftate,  and  a 
general  evolution  of  the  whole  again  enfues  : 
but  in  no  part  is  the  procefs  of  evolution  fo  evi- 
dent and  ftriking,  as  in, the  wonderful  altera- 
tion which  the  organs  of  generation  undergo. 

The  evolution  which  the  vegetable  fyftem 
fuft.ains  has  been  already  ftated  :  it  polfelTes 
the  whole  of  the  means  within  itfelf.  When 
the  propagation  is  the  confequence  of  feed, 
the  organ  by  which  it  is  produced  is  found 

to 
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J:o  be  refident  for  the  moft  part  upon  the  fame 
branch,  or  enclofed  within  the  fame  calyx  : 
in  many  vegetables  the  power  of  propagation 
is  not  merely  confined  to  one,  but  extends  to 
feveral  different  modes.  If  we  proceed  from 
vegetables  to  the  loweft  order  of  animals,  v^'e 
find,  that  although  the  mode  of  propagation 
may  be  limited  with  refped  to  them,  it  is 
far  fuperior  to  what  the  higher  clafs  pofTefs: 
the  fexes  are  not  only  particularly  diftinguifh- 
ed,  but  there  is  evidently  fexual  intercourfe 
between  them.  The  firft  order  of  thefe  ani- 
mals are  'called  hermaphrodites^  where  both 
fexes,  male  and  female,  are  found  exifling  in 
one  and  the  fame  fyftem  :  the  fnail,  the  Aug, 
the  leech,  &c.  belong  to  this  clafs.  Although 
hermaphrodite  animals  polfefs  both  fexes,  it 
does  not  appear  that  the  different  fexes  of 
the  fame  fyftem  ever  copulate  together ;  the 
union  of  two  feparate  fyftems  is  neceflary  to 
call  forth  the  combined  actions  of  the  four 
fexual  organs  at  one  and  the  fame  time. 

a 

Of  the  Organs  of  Generatioft  in  Fi/Io. 

The  organs  of  generation  in  fifli  confift  of 
two  teftes  and  of  two  ovaria.  The  fyftem  that 

Y  2  polTefles 
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poflefTes  the  one,  is  called  the  male  fifh ;  thef 
other  has  received  the  appellation  of  female. 
If  either  are  examined  in  the  winter  feafon 
during  their  torpid  ftate,  both  thefe  organs  are 
found  perfedlly  flaccid  and  empty :  on  the 
contrary,  when  examined  in  the  fpring  or 
fummer,  when  the  evolution  of  the  fyftem  has 
taken  place^  thefe  parts  appear  diftended  and 
full,  bearing  a  very  large  proportion  to  the  fyf- 
tem at  large  :  the  teftes  of  the  male  fifh,  which 
are  diftinguiftied  by  the  whitenefs  of  their  co- 
lour, and  the  foftnefs  of  their  texture,  have  re- 
ceived the  appellation  of  roe,  and  are  then 
full  of  a  white  fluid  called  femen  :  the  female 
organs  are  called  ovaria,  known  by  the  name 
of  hard  roe,  and  are  completely  full  of  ova. 

When  thefe  parts  have  attained  their  full- 
nefs  of  evolution,  they  are  expelled  from  each  : 
the  femen  of  the  male  unites  with  the  ova  of 
the  .  female,  and  conception  enfues,  without 
any  fexual  intercourfe  between  both  *. 

*  An  exception  fubfifts  in  the  -whale:  the  male  poiTeflea 
a  penis  hitratiSy  the  female  a  cornuated  uterus  :  fexual  inter- 
courfe takes  place  between  both  fexes,  and  the  offspring 
produced  fucklcs  like  other  animals  that  belong  to  the 
clafs  of  mammalia^ 

It 
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'  It  is  with  a  view  of  accompllfhing  this  end, 
rhat  fifh  in  general  go  in  fhoals  ;  that  particular 
.daffes  of  fi(h  have  particular  latitudes  for  their 
habitation,  and  particular  fituations  to  which 
they  refort  at  particular  feafons ;  that  when 
they  fhed  their  fpawn,  as  it  is  called,  it  may 
immediately  combine  together.  We  all  know 
the  regular  vifits  which  herrings,  mackafel, 
falmon,  and  in  fhort  various  other  kinds  of 
fifli  pay  to  our  coaft :  the  prolific  power  they 
pofTefs  is  proved  by  the  immerjfe  fhoals  in 
which  they  congregate  *. 

If  we  proceed  to  examine  tl]iefe  parts  ia 
what  are  called  the  amphibia,  and  even  in 
birds,  the  fame  enlargement  i$  ec^^ually  ap^ 
parent. 

The  animals  that  belong  to  the  amphibious 
clafs  confjft  principally  of  the  frog^  the  toad, 
the  turtle,  the  lizard,  and  a}l  of  the  fnake  kind  : 
there  is  however  a  fliade  of  difference  in  the 
ifidividpals  of  each  clafs ;  that  the  chain  of 

*  When  mackarel  return  in  July  and  Augufl:  from 
the  northward,  after  having  fpawned,  they  appear  much 
weakened,  and  the  parts  feem  to  be  in  a  ftate  of  confider- 
able  decompofition,  as  i§  manifefled  by  the  fenfible  pro- 
perties they  pofTefs ;  the  flefh  is  rancid  and  ftringy,  and 
very  fapid  to  the  tafle. 

Y  3  difference 
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difference  may  be  complete  from  the  loweft  to 
the  higheft;  from  the  moft  irrational  (in- 
ftindive)  and  prolific  to  the  moft  rational  and^ 
fterile  :  in  the  lower  order  we  find  the  mode 
more  fimple,  and  the  means  lefs  complicated ; 
in  the  higher  we  find  the  means  more  compli- 
cated, and  the  end  more  uncertain. 

Stridly  fpeaking,  thefe  animals  are  not  am- 
phibia, becaufe  they  are  indigent  of  air  as  well 
as  the  niofi:  perfed  quadruped,  although  in  an 
inferior  degree  :  the  only  amphibious  animal, 
truly  fo  called,  of  which  we  have  any  know- 
ledge, is  named  the  syren,  which  has  two  dif- 
tinft  organs,  lungs  and  gills,  efpecially  appro- 
priated to  feparate  air  from  the  atmofphere,  or 
air  from  water,  and  is  therefore  capable  of  ex- 
iftence  in  either  the  one  or  the  other  element. 

Of  the  Male  and  Fe?nale  Organs  of  Generation 

in  the  Frog. 

The  MALE  FROG  has  a  tefis  fituated  in  the 
loins  :  in  the  winter  feafon,  during  the  torpid 
flate  of  the  animal,  it  is  found  to  be  remai'k- 
ably  fmall ;  but  as  the  winter  departs,  and  the 
fpring  advances,  a  fudden  evolution  of  the  tef- 
ticle  evidently  takes  place  j  and  if  it  be  exa- 
mined 
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mined  in  the  months  of  March  or  April,  it  is 
found  to  have  attained  a  confiderable  magni- 
tude :  the  tejl'is  has  an  excretory  dudl,  called 
vas  deferens^  which  communicates  with  a  ve- 
ficula  feminalis,  and  finally  terminates  at  the 
aJiiis  (there  is  no  penis). 

The  female  frog  has  a  number  of  fmall  ova 
attached  to  the  loins,  fimilar  to  the  teftis  of  the 
male  :  the  ova,  like  the  teftis,  are  remarkably 
fmall  during  the  autumnal  and  winter  months; 
but  as  the  winter  cold  departs,  and  the  vernal 
warmth  accedes,  the  ova  become  gradually 
developed,  and  ultimately  attain  a  confider- 
able fize  T  there  is  an  ovidu£t  terminating  in 
an  uterus  to  which  it  is  attached. 

If  thefe  animals  are  examined  in  the  month 
of  March,  the  appearance  they  difplay  is  to- 
tally different  from  what  they  manifefted  in  the 
winter  :  inftead  of  being  thin  and  flat,  torpid 
and  languid,  they  are  found  extremely  lively 
and  adive  ;  the  male  is  plump  and  fat,  the  fe- 
male diftended  and  fwelled  to  a  confiderable 
fize  :  and  finally,  inftead  of  fubfifting  in  a  ftate 
of  feparation  and  divorce,  they  are  found  em- 
bracing each  other,  and  confummating  their 
union.    Animals  that  are  in  this  ftate  are  faid 

Y4  to 
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to  have  the  asjlrum  upon  them.  The  mode 
of  propagation,  although  very  fimple,  is  more 
complicated  than  vc\  fifh  :  in  fifh,  thtre  is  fepar 
ration  between  the  fexe^,  and  union  only  be- 
tween the  femen  and  the  ova:  in  the  frog,  there 
is  an  union  between  the  male  and  female  withr 
put  the  intervention  of  fexual  organs. 

The  male  climbs  on  the  back  of  the  female, 
paffes  his  arm§  over  her  fhoulders,  and  adheres 
to  thp  who|e  furface  of  her  body,  by  entwin^ 
inghis  extremities  arqurid,  fo  that  the  vas  de- 
ferens, which  terminates  at  the  anus,  is  placed 
«xa<5tly  above  the  vagina :  this  is  the  condition 
in  which  they  are  found,  and  which  they  pre- 
ferve  for  a  fortnight  or  three  weeks,  until  the 
final  caufe  of  their  union  is  attaiped :  in  the 
female,  it  confifls  in  the  expulfion  of  the  ova 
fhe  contains  ;  in  the  male,  the  expulfion  of  the 
femen  through  the  medium  of  the  vas  deferens, 
which  becomes  fprinkled  upon  the  ova,  and 
this  conftitutes  the  mode  by  which  fpecunda- 
tion  is  effedted. 

The;  ova  are  generally  depofited  in  wa- 
ter, as  the  medium  proper  for  their  reception : 
the  ovum  is  involved  in  a  cafernent  of  mucus 
fimilar  tp  the  albumen  ovi :  it  is  this  mucus 

vyhich 
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^vhich  canftitutes  the  matter  on  which  the  liv- 
ing principle  firft  ads  and  organizes,  until  or- 
ganization has  been  fo  far  perfeded  as  to  be 
employed  in  the  ad  of  aflimilating  things  fo- 
reign to  itfelf.  It  is  a  curious  circumftance  to 
behold  the  different  and  progreffive  effeds  this 
living  prirxiple  produces,  from  its  exiftence  in 
the  ovum,  until  it  is  fully  and  finally  developed 
in  the  frog. 

The  firft  change  which  the  ovum  fuftains, 
after  having  been  depofited  in  water,  is  its  evo- 
lution into  a  fifh  or  tadpole  :  it  has  a  tail  or  or- 
gan for  fwimming  j  its  fore  legs  begin  to  grow, 
and  it  then  lives  upon  the  ground  :  and  finally, 
its  hind  legs  become  evolved,  making  up  four 
altogether ;  but  it  then  entirely  lofes  its  tail*. 

*  So  powerful  and  ftrong  does  the  inftlaft  to  union 
lexift,  that  it  is  with  the  greateft  poflible  difficulty  that  the 
male  can  be  made  to  feparate  from  the  female  ;  and  if  fe- 
parated,  it  immediately  darts  back,  and  returns  to  com- 
plete the  office  it  had  begun :  it  will  fubmit  to  the  ampu- 
tation of  its  limbs ;  nay  more,  the  very  lofs  of  its  head, 
find  yet  obftinately  and  falacioufly  remain,  until  the  a£lion 
of  the  teftis,  in  the  produ£lion  of  femen,  is  totally  ex- 
haufted  :  he  will  do  more ;  he  will  remain  in  that  condi- 
tion, even  after  the  aftions  of  the  female  are  fufpended, 
and  her  frame  is  in  a  ftate  of  decompofition,  and  become 
putrid. 


330 


MODES    OF  GENERATION 


The  higher  fpecies  of  the  Individ uais  which 
belong  to  this  clais,  are  all  of  the  fnake  kind  ; 
in  them  v/e  find  that  there  is  a  confiderable 
degree  of  difference  fubfifts  :  inftead  of  fe- 
cundation taking  place  .without  union,  by 
means  of  fexual  organs,  foecundation  can  be 
produced  by  means  of  fexual  organs  alone. 
The  male  has  two  tcjles^  with  two  vafa  defe- 
rentia,  which  terminate  not  at  the  anus,  as  in 
the  frog  or  toad,  but  in  two  diftmd  penes,  the 
furfaces  of  which  are  covered  over  with  nume- 
rous papillae. 

The  female  has  two  fets  of  ovaries,  which 
extend  from  the  middle  of  the  animal's  body 
towards  its  pofterior  extremity,  containing  an 
abundant  quantity  of  ova  :  there  are  two  fal- 
lopian tubes  or  oviducfls,  which  receive  the 
ova  from  the  ovaria,  and  convey  them, to  the 
uterus,  from  whence  they  are  expelled  *. 

■  Of 

*  The  common  fnake  generally  depofits  her  ova  upon  ^ 
(iunghill,  where  they  are  hatched  without  the  neceffity  of 
incubation.  The  greatefh  number  of  this  clafs  of  animals 
gre  oviparous ;  that  is  to  fay,  they  depofit  their  eggs,  and 
^he  evolutloti  of  the  embryo  enfues  out  of  the  maternal 
fvftem.  The  next  flrade  of  difference  is  found  to  fubfift 
\i\  the  -yz/jfr,  which  feems  to  confhitute  a  medium  between 

oviparous 
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Of  the  Gefierailng  Organs  0/  Bhds.-^Of  the 

Male, 

The  changes  which  the  generating  organs 
undergo,  are  almoft  equally  evident  in  birds 
as  in  the  animals  we  have  already  mentioned^ 
The  male  bird  has  two  teftes  fituated  in  the 
loins  :  in  winter,  the  teftes  of  a  fparrow  are 
wafted  and  fl>rivelled  to  the  fmall  fize  of  a 
pin's  head  ;  in  fummer,  they  are  as  large  as  a 
marble  :  from  both  of  -the  teftes  there  is  one 
excretory  dud:  that  goes  from  each,  called  vas 
deferens  ;  which,  after  pafling  behind  the  kid- 
neys, finally  terminates  diftindly  in  two  duds 
which  lead  to  two  fmall  penes,  fituated  near 
the  anus.  In  the  drake,  the  penes  are  not  fo 
fmall  as  in  the  cock ;  there  are  no  veficulse  fe- 
minales ;  but  the  vafa  deferentia,  before  their 
termination,  have  tv\ro  refervoirs  for  femen, 
where  it  is  depofited  prior  to  expulfion.  Al- 
though the  penes  are  very  fmall  in  their  flaccid 

oviparous  animals,  ftriftly  fo  called,  and  the  beginning  of 
the  viviparous.  The  ova  burft  within  the  uterus,  and  a 
number  of  young  animals  are  confequently  produced. 
Such  is  the  inlilindive  difpofition  that  this  animal  poffefles 
to  offence,  diat  even  in  this  condition  it  attempts  to  bite, 
if  it  be  irritated  by  any  External  caufe. 
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ftate,  they  become  erecl  during  the  fexual  ad, 
and  pofTefs  power  fufficient  to  emit  the  femea 
into  the  fexual  organs  of  the  female,  which  has 
received  the  appellation  of  HEN. 

Of  the  Generating  Organs  of  the  Female, 

or  Hen. 

The  female  organs  confift  of  a  multitude  of 
fmall  ova,  which  are  attached  to  the  loins  by 
the  medium  of  a  fubftance  of  a  cellular  texr 
ture.  In  the  cold  and  winter  they  are  fo  fmall 
as  fcarcely  to  be  diftinguiihed,  and  fo  nume^ 
rous,  that  they  can  hardly  be  feparated.  The 
evolution  which  we  have  beheld  in  vegetables, 
in  filh,  and  in  the  amphibia,  takes  place,  in  a 
fimilar  manner,  in  the  ova  of  birds  alfo ;  and 
generally  in  the  fpring  and  fummer.  The  ova, 
which  are  fituated  in  the  loins,  confift  of  the 
yolk  alone  :  when  the  hen  has  the  oeftrum  upon 
her,  thefe  fmall  ova  gradually  enlarge,  until 
the  evolution  of  the  yolk  is  completely  attain- 
ed :  one  of  thefe  projecEts  backwards  towards 
the  mouth  of  the  oviduct,  which  may  be  con- 
fidered  as  analogous  to  the  fimbriated  extre- 
mity of  the  fallopian  tube,  in  the  higher  order 
of  animals,  and  the  dud  to  the  body  of  the 

5  tube 
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tube  itfelf :  In  both  cafes  the  tubes  are  attach- 
ed to  the  uterus :  the  uterus  is  fituated  betweea 
the  loins  and  large  inteftines,  and  terminates 
near  the  anus. 

The  oeftrum  which  the  hen  feels,  is  alone 
fufficient  to  excite  the  evolution  of  thefe  ova, 
without  any  fexual  intercourfe  whatever  with 
the  cock.  When  the  evolution  of  the  yolk 
is  completely  attained,  one  of  the  ova  pro- 
jedls  backward  towards  the  mouth  of  the  ovi- 
dud: :  when  it  has  reached  that  fituation  it  fepa- 
rates  from  the  membrane  which  conned:ed  it 
to  the  loins,  and  which  may  be  truly  called  the 
ovarium  *  :  it  then  paffes  into  the  ovidud  (fal- 
lopian tube),  and  in  its  pafTage  through  the 
oviduil:  the  ovum  receives  confiderable  ad- 
dition :  inftead  of  confifting  of  the  yolk  alone, 
as  it  did  in  the  ovarium,  it  has  the  whole  of 
the  white  added  to  it  by  fecretion  from  the 
ovidudt.  And  finally,  when  it  gets  into  the 
uterus,  it  obtains  the  addition  of  a  fhell, 
which  appears  to  be  a  fecretion  from  the  fur- 
face  of  the  uterus  itfelf,  produced  in  the  fame 

*  The  feparated  part  of  the  membrane  is  left  gagged, 
and  may  be  conceived  as  analogous  to  the  corpus  luteum 
of  the  higher  order  of  animals. 

manner 
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manner  as  the  memhrana  caduca  of  viviparous 
animals. 

■  An  egg  is  compofed  of  a  fhell,  fo  porous 
in  its  fabric  as  readily  to  admit  the  paffage  of 
air :  the  internal  furface  of  this  fhell  is  lined 
with  a  denfe  membrane,  of  a  very  cellular  tex- 
ture :  within  this  firm  membrane  there  is  an- 
other one  involved  of  a  more  delicate  nature, 
by  which  the  white  or  albumen  ovi  is  imme- 
diately invefted  :  the  external  membrane  does 
not  feem  to  be  vafcular,  although  the  internal 
one  abounds  with  veflels  :  the  former  would 
feem  to  perform  the  office  of  a  placenta,  ab- 
forbing  air  through  the  medium  of  the  fhell, 
and  which  meliorates  the  blood  which  is  con- 
veyed on  the  internal  membrane,  by  a  num- 
ber of  vefTels  :  thefe  vefTels  confift  of  fuch  as 
convey  red  blood,  and  of  thofe  that  contain 
blood  of  a  purplifh  appearance. 

Although  an  egg  thus  organized  appears  to 
be  perfect  in  all  its  parts,  and  which  the  ocf- 
trum  alone  in  the  female  feems  to  have  the 
power  of  effeding  without  any  intercourfe 
whatever  with  the  cock,  it  is  far  orherwife. 
It  pofleiTes  within  itfelf  the  power  of  preferva-^ 
tion  alone,  but  is  totally  deftitute  of  any  powr. 
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er  of  evolution  :  it  is  abfolutely  neceffary  that 
the  cock  fliould  copulate  with  the  hen,  before 
foecundation  can  be  produced,  and  evolution 
enfue  *. 

The  evolution  and  feparation  v^rhich  the  ova 
undergo,  of  the  different  oviparous  animals 
1  have  mentioned,  are  fotally  independent  of 
the  will ;  it  goes  on  by  the  effect  of  ceftrum 
alone,  without  any  fexual  intercourfe  what- 
ever :  in  various  inftances,  where  fexual  inter- 
courfe has  been  purpofely  prevented,-  the  ova 
have  been  as  perfectly  evolved  as  if  fexual  in- 
tercourfe had  been  permitted,  and  have  been 
ultimately  expelled. 

There  fubfifts  a  confiderable  variety  in  the 
mode  by  which  foecundation  is  produced  :  in 
fome,  one  egg  alone  is  foecundated  by  one 
fexual  a£t ;  in  others,  the  whole  multitude  of 
ova  which  the  ovaria  contain,  are  foecunda- 
ted by  the  effect  of  one  fexual  adt  alone.  It  is 
the  cafe  with  turkeys  in  general :  it  is  fufE- 

*If  eggs  unfcecundated  and  foecundated  eggs  be  placed 
under  fimilar  fituacions  of  heat,  or  expofed  to  the  a6l  of 
Incubation  under  the  fame  hen,  the  refult  will  be  totally 
different :  the  one  will  become  putrid,  without  being 
prolific  ;  the  other  will  become  prolific,  without  becom- 
ing putrid. 

cient 
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cieht  for  a  cock  turkey  to  tread  the  hen  onb 
individual  time  for  all  the  ova  to  be  foecun- 
dated  :  it  is  a  very  common  pradlice  in  Nor-* 
folk,  where  turkeys  ate  remarkable  for  their 
magnitude  and  beauty,  to  lend  out  a  cock  (as 
horfe  ftallions  are  every  where  elfe)  ;  and  it 
has  been  found  by  dire<3;  experiment  j  that  what 
I  have  above  Hated  is  a  fa£l. 

The  internal  membrane  feems  to  have  the 
power  of  contracting  and  of  forcing  the  white,- 
and  afterwards  the  yolk  into  the  inteftinfes  of 
the  chick  :  as  thefe  diminifh,  the  animal  in- 
creafes,  until  it  is  fufficiently  flrong  to  peck 
thelhell  by  which  it  is  enclofed,  and  to  eman- 
cipate itfelf  into  the  air* 

The  Mode  of  Fropagation  in  ^adriipedsi 

In  proportion  as  we  afcend  in  the  chain  af 
animated  exiftence,  we  find  a  confiderable 
abatement  in  the  effect  which  oeftrum  alone 
produces.  The  power  which  the  female  of 
oviparous  animals  poffeffes,  of  evolving  the  ova 
Ihe  contains,  does  not  extend  to  animals  of  a 
higher  clafs  by  that  power  alone  :  a  nccefiity* 
abfolutely  exifts,  that  fexual  union  fhould  take 
place  for  the  evolution  of  the  ova  contained  in 

the 
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the  ovaria  of  the  female  fyftem.  In  the  one, 
cjeftrum  produces  a  difpofition  to  unite,  without 
a  reparation  of  the  ova  ;  in  the  other,  a  total 
reparation  of  the  ova  enfues,  although  no 
fexual  union  (hould  have  taken  place. 

Being  folicitous  to  fee  what  effedl  oeftrum 
alone  would  produce,  I  took  a  female  rabbit 
that  had  the  oeftrum  upon  her,  and  had  her 
fed  upon  oats,  beans,  celery,  and  other  kinds 
of  food  that  1  underftood  had  a  ftrong  ten- 
dency to  increafe  that  ftate.    I  had  her  placed 
before  a  buck,  and  gave  diredions  that  ihey 
fhould  be  allowed  to  carefs  each  other,  whilft 
abfolute  union  was  prevented.    I  purfued  this 
plan  for  one  week ;  and  at  the  time  that  the 
oeftrum  was  at  its  higheft  pitch,  (he  was  killed  : 
on  examining  the  condition  of  the  different 
organs  fubfervient  to  the  procefs  of  generation, 
I  found  them  very  different  from  what  they 
are  in  a  common  ftate.    The  external  mem- 
ibrane  by  which  the  vagina  is  lined,  was  of  a 
black  mulberry  colour,  fwelled  and  diftended 
to  a  confiderable  fize,  and  even  projecting  in 
part  beyond  the  external  rim  :  on  examining 
the  uterus,  I  found  its  colour  had  undergone 
an  equal  alteration  :  it  was  of  a  deep  purple, 
VOL.  I.  Z  evidently 
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evidently  arifing  from  a  praeternatural  quan- 
tity of  blood  that  had  been  determined 
upon  it.  In  examining  the  fallopian  tubes, 
there  was  a  large  vefTel  running  up  the 
middle  of  both,  that  was  enlarged  to  a  con-- 
fiderable  fize,  and  completely  diftended  with 
blood  :  the  tubes  before  their  termination  at 
the  fimbricE  were  torquated,  and  diftorted  in 
a  very  extraordinary  manner,  having  alfo  a 
ftrong  periftaltic  motion :  after  running  a 
little  way  upwards  they  bent  downwards,  ter- 
minating by  a  fimbriated  expanfion  above  the 
ovaria,  the  major  part  of  which  they  involved 
and  enclofed  in  fuch  a  manner  as  to  render 
them  invifible  except  in  their  inferior  part. 

There  appeared  to  have  been  a  confiderable 
determination  of  blood  upon  the  ovaria,  as  was 
manifefted  by  the  deep  purpliflicolour  they  dif- 
played :  the  ova  which  the  ovaria  contained 
feemed  to  have  fuftained  fome  alteration  alfo  ; 
they  were  evidently  more  diftind:  than  is  ufual, 
refembling  in  fome  degree  the  feed  refident  in 
the  pericarpium  of  a  ripe  grape.  Although  it 
appeared  very  clear  that  fome  adion  had 
taken  place  in  thefe  parts,  there  was  nothing 
like  a  feparation  from  the  capfule,  as  we  be- 
hold 
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hold  in  the  ovarium  of  the  hen  from  the  efFe£l 
of  ccftrum  alone  (without  fexual  intercourfe). 

That  there  is  a  praeternatural  quantity  of 
blood  propelled  into  the  fexual  and  generating 
organs,  in  confequenceof  the  oeftrum,  is  further 
proved  by  Mr.  Cruickfhank.  He  took  a  female 
rabbit  (in  heat).  The  feeders  of  rabbits  afcertain 
this  by  turning  up  the  tail,  and  inverting  part 
of  the  vagina  :  its  orifice  and  internal  furface 
are  then  as  black  as  ink,  from  the  great  de- 
rivation of  blood  to  thefe  parts.  Mr.  Cruick- 
fhank  having  run  the  point  of  a  double-edged 
difleding  knife  through  the  fpinal  marrow, 
between  the  atlas  and  dentata,  flie  inftantly 
expired.  He  adopted  this  mode  of  deftroying 
her,  becaufe  when  the  circulation  flopped  the 
internal  part  would  be  found,  refpefting  vaf- 
cularity,  exadly  as  in  the  living  ftate.  On  exa- 
mination he  found  the  internal  organs  of  ge- 
neration exactly  in  the  fame  ftate  as  the  exter- 
nal, that  is,  as  black  as  ink  :  the  ovaria  had, 
immediately  under  their  external  furface,  a 
great  number  of  black  round  bloody  fpots, 
fomewhat  lefs  than  muftard  feed  :  thefe  black 
fpots  are  the  calyces  or  cups,  which  he  fup- 
pofes  fecrete  the  ova  :  they  ^re  extremely  vaf- 

Z  2  cular ; 
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cular:  the  ova  themfelves  are  tranfparent,  knd 
carry  no  vifible  blood-veflels :  thefe  calyces, 
on  the  expulfion  of  the  ova,  enlarge  and  be- 
come yellow,  projeding  above  the  external 
furface  of  the  ovaria,  and  form  corpo'-a  hitea: 
a  certain  mark  of  conception,  he  conceives, 
in  all  quadrupeds,  and  in  women  themfelves, 
whether  the  embryo  be  vifible  or  not. 

The  fallopian  tubes,  independent  of  their 
black  colour,  were  twifted  like  writhing  worms, 
the  periftaltic  motion  ftill  remaining  very  vi- 
vid :  the  fimbrirS  were  alfo  black,  and  em- 
, braced  the  ovaria,  like  fingers  laying  hold  of 
any  objecSt,  fo  clofely  and  fo  firmly  as  to  re- 
quire fome  force,  and  even  flight  laceration, 
to  difengage  them. 

That    the  ovaria  of   quadrupeds  in  ge- 
neral, as  alfo  of  the  human  fp)ecies,  are  ana- 
logous to  the  ovaria  of  oviparous  animals, 
however  different  they  may  be  in  their  ftruc- 
ture,  will  be  readily  allowed  when  v/e  refled 
on  the  office  which  both  are  efpecially  def- 
•  tined  to  fulfil,  and  the  fimilitude  in  the  parts 
which  both  are  found  to  enclofe.    In  vege- 
tables, and  the  lower  order  of  animals,  the  ac— 
■{ion  of  the  ova  which  the  pericarpium  and  ova- 
ria 
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ria  contain,  takes  place  by  the  natural  and  re- 
gular progreffion  of  each  refpedlive  fyftem.  In 
proportion  as  we  afcendin  thefcale  of  rational 
beings,  the  power  of  adlon  in  thofe  parts  pro- 
greffively  diminilhes,  and  requires  caufes^  of  a 
more  adive  nature  than  what  the  lower  orders, 
demand  for  their  evolution.  Sexual  union, 
therefore,  although  not  fo  effential  in  the  one, 
is  abfolutely  neceffary  in  the  other  :  the  excite- 
ment wliich  the  ovaria  fuftain  during  and  in 
confequence  of  that  ad,  conilitutes  the  caufe 
by  which  alone  the  ova  can  evolve,  and  become 
feparated  from  the  ovaria  themfelves. 

That  oeflrum  alone  will  produce  an  evolution 
of  the  ova,  to  a  limited  degree,  without  fexual 
union,  was  proved  by  the  experiments  I  have 
above  related.  That  fexual  union  will  produce 
feparation  of  the  ova  without  foecundation,  I 
conceive  has  been  proved  by  experiments 
equally  decifive      When  the  application  of  fe- 

men 

*  The  experiments  to  which  I  allude  were  made  by  Dr. 
Haighton,  the  prefent  ingenious  teacher  of  phyfioh^gy  at 
Guy's  hofpital,  on  female  rabbits,  and  which  were  pub- 
llftied  in  the  laft  volume  of  the  Philofophical  Tranfac- 
tions.  I  (hould  be  very  forry  to  miftate  or  mifquote  any 
one.  I  therefore  think  it  a  jufticc  I  owe  to  this  gentleman 

Z  3  to 
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men  to  theovaria  was  abfolutely  prevented  by  a 
divifion  of  the  fallopian  tube,  notwithftanding 
this  divifion  of  the  tube,  the  veficles  which  the 
ovaria  had  contained  became  evolved,  the  ex- 
ternal tunic  burft,  and  the  contents  were  dif- 
charged  :  the  veficles  in  which  the  ova  were 
contained  were  confequently  left  hollow,  the 
parietes  or  fides'gradually  thicken,  and  thefe 
thickened  bodies  conftitute  what  anatomifts 
have  called  corpora  lutea.  The  exiftence, 
therefore,  of  corpora  lutea  is  a  proof  that  the 
fexual  ad:  has  been  fo  far  perfcdl  as  to  pro- 
duce this  action  within  the  veficles,  and  that 
it  does  take  place  without  the  application  of 
femen  to  the  ovaries  in  which  the  veficles  are 
contained. 

That  the  application  of  femen  to  the  ovaria 
is  not  the  caufe  of  the  evolution  of  the  ova 
in  the  veficles,  is  decidedly  proved,  by  the  ve- 
ficles which  the  ovaria  contain  undergoing  the 
fame  changes  after  the  fexual  ad,  even  when 
the  obliteration  of  the  fallopian  tube  of  that 

to  fay,  that  although  I  mean  to  employ  the  fafis  which  he 
has  afccrtained,'  the  confequences  I  mean  to  draw  from 
them  are  mine,  not  his :  whatever  errors,  therefore,  may 
be  attached  to  tny  inferences  are  not  his,  but  mine. 

fide 
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isde  rendered  the  application  of  femen  to  the 
ovaria  utterly  impoflible. 

Exper.  1 7.  by  Dr.  H.  A  full  grown  virgin  rab- 
bit, which  had  betrayed  figns  of  being  difpofed 
for  the  male,  was  procured — an  incifion  was 
mad€  on  the  pofterior  part  of  each  flank,  exad:- 
ly  upon  the  part  where  the  tube  was  fituated  : 
with  the  aid  of  a  bent  probe  a  finall  portion 
of  the  middle  of  the  tube  was  drawn-out,  and 
about  one-eighth  of  an  inch  cut  off  j  the  two 
ends  were  returned  into  their  former  pofi- 
tion,  and  the  wound  clofed  and  healed.  On 
admitting  the  male  to  her,  about  one  month 
after  the  operation,  fhe  betrayed  no  relu(3:ance, 
and  became  impregnated :  ten  days  after  flie 
was  killed  and  opened  :  the  tube  was  fo  com- 
pletely obliterated  as  neither  to  allow  the  tranf- 
miffion  of  air  or  of  quickfilver  ;  both  ovaria 
retained  their  primitive  plumpnefs,  the  veficles 
in  both  ovaries  had  burft,  and  their  contents 
were  difcharged.    That  this  bad  taken  place 

*  I  think  it  neceffary  to  ftate,  that  I  have  myfejf  feen 
thefe  parts,  which  are  now  in  Dr.  Haighton's  colledion, 
and  that  I  am  convinced  that  the  obliteration  is  fo  com- 
plete— the  extremities  fo  hermetically  fealed — that  the 
moft  fubtle  fluid  could  never  be  made  to  pafs. 

Z  4  was 


344  MODES  OF  GENERATION 


was  proved  by  the  fame  marks  that  the  ovaria 
ot  both  fides  evidently  bore,  of  the  perfect 
and  of  the  mutilated. 

Expe?'.  1 1 .  by  Dr.  H. — Having  procured  a 
full  grown  virgin  rabbit,  I  divided,  fays  he,  one 
of  the  tubes  at  a  little  diftance  from  the  cornu 
uteri :  the  wound  foon  healed  up  ;  and,  on  ad- 
mitting the  male  to  her  about  one  month  from 
the  operation,  fhe  betrayed  no  reludance  to 
the  male  (contrary  to  former  experience),  and 
became  impregnated  :  ten  days  after,  flie  was 
killed  and  opened  :  both  ovaries  retained  their 
primitive  plumpnefs  :  there  were  corpora lutea 
in  both  ovaries  :  thofe  feated  in  the  ovary  of  the 
mutilated  fide  did  not  differ  in  any  refpedt 
from  the  fame  bodies  on  the  perfedl  fide,  but 
th^y  were  unattended  with  fcstufes  ;  wherea.s, 
on  the  perfed:  fide  there  were  as  many  fcstufes 
as  corpora  hitea. 

Exper,  1 2.  Within  the  fpace  of  a  month,  fays 
the  Doctor,  I  cut  through  the  fallopian  tube  on 
one  fide,  in  fix  rabbits  :  the  feafon  was  warm, 
and  confequently  favourable  for  breeding  :  as 
foon  as  they  were  recovered,  they  were  ad- 
mitted to  the  male,  but  out  of  this  number 
two  only  were  impregnated:  of  thofe  two 

which 
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which  fncceeded,  one  had  three  corpora  lutea 
and  three  f/ztzifes  on  the  perfect  Jide^  ivith  tivo 
corpora  lutea  and  no  frtujes  on  the  imperfeci : 
the  other,  which  had  never  been  impregnated 
before,  had  two  corpora  lutea  and  two  fcetufes 
on  the  perfed:  fide,  with  one  corpus  luteum 
and  no  foetus  on  the  mutilated  fide. 

Although  the  ad:  of  coition  produces  this 
evident  alteration  in  the  veficle?,  alteration 
Alike  in  both  ovaria,  in  the  mutilated  fide  as 
well  as  in  the  perfedt ;  it  docs  not,  however^ 
appear  that  foecundation  has  then  taken  place  ; 
for,  although  the  ovaria  retained  their  primi- 
tive plumpnefs,  and  corpora  lutea  were  found 
in  both  of  them  bearing  precifely  the  fame 
charaders  and  appearance; — although,  I  fay, 
there  were  corpora  lutea   in  both  ovaries, 
there  were  fcetufes  only  in  the  perfect  fide,  the 
number  correfponding  to  the  like  number  of 
corpora  lutea  in  the  ovarium ;  the  ovarium  of 
the  mutilated  fide  had  corpora  lutea  alfo, 
but  there  were  no  fcetufes  whatever  to  be 
found  ;  not  even  the  flighteft  veftiges  of  any. 

That  the  exiftence  of  corpora  lutea  is  not  an 
infallible  teft  by  which  we  are  to  decide  that 
impregnation  or  foecundation  has  taken  place 

in 
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in  thefe  animals,  more  than  in  birds,  when  un- 
fecundated  eggs  are  feparated  from  the  ovaria, 
is  further  proved  from  the  exiftence  of  a  plura- 
lity of  corpora  lutea  to  the  number  of  foetufes, 
when  the  parts  have  fuftained  no  mutilation. 

Exper.  7.  Mr.  C.  opened  a  doe  rabbit  the 
eleventh  day  poft  coitum  :  there  were  feveral 
corpora  lutea  in  the  ovaria,  but  two  ova  only. 

Exper.  8.  He  opened  a  doe  rabbit  the  fif- 
teenth day  after  coition :  there  were  feven 
corpora  lutea  in  one  ovarium,  and  one  in  the 
other,  and  yet  there  were  only  two  ova  in 
the  cornua  uteri,  one  on  each  fide. 

He  opened  a  doe  the  feventh  day :  the 
ovaria  appeared  to  be  fhrunk ;  there  were 
fomething  like  three  corpora  lutea,  but  not 
diftind: ;  there  were  two  polypi  or  folid  ex- 
crefcences  in  the  left  horn  of  the  uterus,  but 
no  ova 

From 

*  It  is  a  very  curious  and  extraordinary  circumftance, 
when  we  refleft  on  the  various  anomalous  fubftances  that 
are  occafionally  found  involved  within,  and  contained  by, 
the  ovaria.  I  myfelf  have  feen,  in  one  fubjeft,  a  canine 
tooth  perfedlly  formed  ;  and,  in  another,  a  quantity  of 
hair  mixed  with  a  matter  of  a  febaceous  kind:  and  I  have 
heard  anatomifts  ftate,  that  they  had  occafionally  feen 
bodiea-equally  furprifmg  and  extraordinary.  It  would  ap- 
pear, 
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From  a  review  of  thefe  fads  I  am 
led  to  conclude,  that  the  exiftence  of  cor- 
pora lutea  is  a  proof  that  the  fexual  ad  has 
completed  what  oeftrum  had  the  power  of 
beginning  alone  :  that  is  to  fay,  oeftrum  pro- 
duced a  flight  degree  of  adion  only,  as  was 
evident  in  the  experiment  Mr.  C.  and  myfelf 
made :  but  coition,  which  produces  a  higher 
degree  of  oeftrum,  is  alone  adequate  to  excite 
fuch  an  evolution  within  the  ova,  as  is  fuffi- 
cient  to  induce  their  feparation  from  the  cap- 
fule  by  which  they  are  contained  *. 

pear,  indeed,  that  the  eflential  nature  of  the  ovaria  Is  very 
different  from  that  of  any  other  part ;  we  have  no  example 
where  any  part  undergoes,  by  the  procefs  of  difeafe,  fuch 
extraordinary  changes :  an  ovarium,  that  in  its  healthy 
and  natural  ftate  is  as  fmall  as  a  fmall  walnut,  fhall,  in 
confequence  of  a  depofition  of  ferum  within  its  contents, 
enlarge  to  fuch  an  enormous  fize,  as  a6tually  to  contain 
fifteen  or  twenty  gallons  of  that  fluid,  and  even  more  than 
this  quantity.  1  have  feen,  in  feveral  inftances,  one  ova- 
rium extend  as  far  upwards  as  the  diaphragm,  to  which 
it  was  attached,  filling  up  both  fides  of  the  abdomen,  and 
reaching,  on  one  fide,  as  far  as  the  vertebrae. 

*  I  am  perfectly  aware  that  in  this  conclufion  I  ftand 
fplitary  and  alone  :  it  is  a  conclufion  in  dire£l  contradic-i 
tion  to  thofe  ingenious  men  who  have  written  upon  the 
fubjea-.  Dr.  Haighton,  Mr.  Cruickftiank,  Baron  Haller, 
and  Dc  Graaf. 

It 
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It  not  only  appears  evident  that  corpora 
lutea  may  exift  -without  foecundation,  but  ex- 
periments prove  that  foecundation  does  not 
take  place  until  a  confiderable  time  after  the 
fexual  ad  is  completed.  That  this  is  a  fa6t,  is 
proved  from  hence,  that  if  the  fexual  a6l  has 
been  permitted  to  take  place,  and  the  fallopian 
tube  of  one  fide  divided  a  fhort  time  after,  al- 
though corpora  lutea  will  be  found  in  the  cor- 
refponding  ovarium,  there  will  be  no  fcetufes  in 
the  cornu  uteri  of  that  fide  :  on  the  contrary, 
in  the  perfect  fide,  there  will  be  found  as  many 
fcetufes  in  that  portion  of  the  uterus  as  there 
are  corpora  lutea  in  thecorrefpondingovarium. 

Exper.  by  Mr.  C. — The  day  after  a  doe  had 
received  the  male,  he  made  a  fmall  opening 
on  the  left  fide  of  the  abdomen,  got  down 
upon  the  uterus  juft  where  the  fallopian  tube 
s:oes  off,  and  tied  the  left  tube  clofe  to  the  ute- 
rus,  with  a  view  to  intercept  the  ova :  four- 
teen days  after  the  operation,  the  animal  was 
'  opened  :  there  were  ova  loofe  on  the  right 
fide  of  the  uterus,  a  white  vafcular  belt  was 
beginning  to  form,  and  in  the  middle  of  this, 
a  cavity  where  the  veficle  lay :  the  ovarium  and 
uterus  had  gone  backwards  as  to  the  procefs, 

and 
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and  there  was  no  other  appearance  of  concep- 
tion in  the  uterus,  no  other  placenta ;  the  fal- 
lopian tube  was  very  large,  foft,  and  tender, 
the  ovarium  twice  the  fize  of  that  on  the  other 
fide,  red;  and  covered  with  extravafated  coagu- 
lated lymph  ;  there  was  an  hydatid  on  the 
corner  of  the  tube  containing  a  clear  fluid,  but 
nothing  like  a  fast  us. 

Exper.  14.  by  Dr.  H.  One  of  the  tubes 
of  a  rabbit  was '  divided  half  an  hour  poft 
coitum,  and  the  wound  clofed  as  before ;  fhe 
was  kept  a  fortnight,  that  I  might  know  the' 
refult ;  but  there  were  no  marks  of  impreg- 
nation on  cither  fide. 

Exper.  15.  by  ditto.  I  repeated  the  fame 
operation  on  two  other  rabbits,  on  one  at  four, 
on  the  other  at  fix  hours  poft  coitum ;  on  in- 
fpeding  the  parts  at  the  end  of  a  fortnight,  the 
.firft  was  not  impregnated,  but  the  laft  was. 
In  this  there  were  four  corpora  lutea,  in  the 
right  or  perfedt  fide,  anfwering  to  the  fame 
number  of  features  in  the  cornu  uteri  of  that 
fide,  but  on  the  left  or  imperfedt  fide  there 
were  three  corpora  lutea  without  fcetufes. 

Exper.  16.  The  fame  experiment  was  re- 
peated twelve  hours  poft  coitum,  and  the  parts 
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examined  on  the  fifteenth  day:  there  were  four 
corpora  lutea  with  the  fame  number  of  foetufes 
On  the  perfed  fide,  three  corpora  lutea  UDitb- 
out  foetufes  on  the  imperfeft. 

Exper.  17.  The  divifion  of  the  tube  was 
fufpended  twenty-four  hours,  but  the  refult 
was  the  fame. 

Exper,  1 8.  The  divifion  was  fufpended 
in  this  cafe  to  the  great  length  of  forty-eight 
hours  poft  coitum,  with  the  fame  refult  alfo  j 
there  were  three  corpora  lutea,  and  as  many 
foetufes  in  the  perfecfl  fide,  and  iivo  corpora 
bitea  without  fcetus  on  the  divided. 

Far  different  are  the  effeds  we  behold,  if 
the  fexual  ad  be  permitted  to  take  place  in  a 
perfed,  inftead  of  a  mutilated,  animal ;  and  if 

a  fufficient  time  be  allowed  for  conception  to 
take  place,  and  for  the  efcape  of  the  ova  into 
the  uterus;  inftead  of  corpora  lutea  on  the  per^ 

feSi  fide,  with  correfpondent  foetufes  on  the 
uterys  of  that  fide;  corpora  lutea  on  the  imper- 

feB  fide,  and  flerility,  or  no  foetus  on  the  cor- 
refponding  fide  of  the  uterus :  there  are  cor- 

Spora  lutea  in  both  ovaria,  and  correfpondent 

foetufes  in  both  cornua  uteri. 

It  is  therefore  necefi^try  to  point  out,  ndt 

only 


IN  VIVIPAROUS  ANIMALS.  35'! 

only  the  changes  which  thefe  different  parts 
progreffively  undergo,  but  the  period  of  time 
which  is  neceffary  for  the  feparation  of  the 
ova.  from  the  ovaria.  In  order  to  do  this, 
I  thought  it  proper  to  examine  the  pofition 
of  the  fimbriated  extremity  of  the  fallopian 
tubes  in  the  virgin  ftate,  whilft  the  animal  was 
not  in  heat,  that  I  might  be  better  able  to  com- 
prehend the  effedt  which  oeftrura  produces 
upon  it,  and  when  fexual  intercourfe  had  ex- 
cited the  oeftrum  to  the  higheft  poffible  pitch. 

The  ovaria  of  rabbits  are  two  in  number, 
fituated  in  the  loins,  one  in  each  :  the  fallopian 
tubes,  which  arife  from  each  of  the  cornu^ 
uteri,  are  of  confiderable  length,  and  take  a 
twifted  direction,  efpecially  towards  their  fupe- 
rior  extremity  :  after  running  a  little  above  the 
ovaria,  they  bend  downwards,  and  terminate 
in  a  fimbriated  extremity,  which  lies  exadlly 
upon  the  fuperior  part  of  the  ovaria  :  their  ex- 
tremity appears  to  be  all  of  a  heap,  and  may 
be  compared  to  an  umbrella  when  it  is  not  ex- 
panded :  on  the  contrary,  when  the  animal 
is  hot,  this  part  feems  to  undergo  very  con- 
fiderable alteration  ;  it  progreffively  expands, 
fpreading  itfelf  like  an  umbrella  that  is  open, 

and 
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and  involving  within  ils  grafp  either  a  portiorl 
or  the  whole  of  the  ovarium  ;  they  are  ex- 
tremely turgid  with  hlood,  efpecially  if  the 
oeftrum  has  been  upon  the  animal  feme  time. 

In  two  hours  and  a  half  poft  coltum,  I  found 
that  a  portion  of  the  fimbriae  was  in  complete 
union  and  contact  with  a  portion  of  the  ova- 
rium, perhaps  a  quarter  part  of  the  whole  : 
in  twelve  hours  and  a  half  poft  coitum,  I 
found  more  than  one  third  of  each  ovarium 
fticking  and  firmly  adhering  to  a  portion  of 
the  fimbria.  In  forty-eight  hours  poft  coitura, 
I  found  the  fimbrise  completely  embracing 
not  a  mere  portion,  but  the  whole  circum- 
ference of  the  ovaria  :  about  a  quarter  part  of 
the  inferior  portion  only  was  left  in  a  denuded 
ftate. 

Dr.  Haighton  exprefles  it  thus :  "  In  forty- 
eight  hours  poft  coitum,  the  nmbi  iated  extre- 
mities of  the  fallopian  tubes  were  preparing  to 
receive  their  contents,  as  appeared  by  having 
quitted  their  ufual  pofition,  and  embraced  the 
ovaria  in  fuch  a  degree,  that  only  a  fmall  por- 
tion could  be  feen  until  the  tubes  were  taken 
away." 

Mr.  Cruickftiank,  fpeaking  of  ceftrum  alone, 

fays  : 
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fays :  "  The  fallopian  tubes,  independent  of 
their  black  colour,  were  twifted  like  writhing 
worms ;  the  periftaltic  motion  ftill  remaining 
very  vivid  :  the  fimbriae  were  alfo  black,  and 
embraced  the  ovaria  like  fingers  laying  hold 
of  any  objed,  fo  clofely  and  fo  firmly,  as  to 
require  fome  force,  and  even  flight  laceration, 
to  difengage  them."  Since  osftrum  without 
fexual  intercourfe  can  produce  fuch  alteration 
upon  thefe  parts  not  only  in  point  of  fabric, 
but  of  pofition  alfo  ;  we  may  conclude  that 
the  ceftrum  which  is  produced  and  increafed 
by  fexual  intercourfe  muft  augment  thefe  ef- 
fed:s  in  a  wonderful  degree. 

This  afternoon,  September  14th,'  1797,  ^ 
examined  a  doe  rabbit  two  hours  and  a  half 
after  £he  had  been  admitted  to  the  male.  I  was 
Very  much  furprifcd  to  find  fome  appearances 
which  had  never  been  noticed,  and  which  to 
me  feem  to  favour  the  prefumption,  that  femen 
is-adually  conveyed  to  the  ovaria.  There  was 
a  velTel  running  up  the  middle  of  the  fallopian 
tube  carrying  red  blood  :  a  portion  of  the  fim- 
briated extremity  adhered  completely  to  one 
fide  of  the  ovarium :  on  the  portion  of  the 
fimbrlsE  oppofite  to  the  part  that  adhered  to 
the  ovaria,  1  was  very  much  furprifed  to  fee 

VOL.  I.  A  a  a  fluid 
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a  fluid  apparently  contained  in  a  veficle,  the 
parietes  of  which  were  fo  extremely  tranfpa-' 
rent,  that  I  fhould  not  have  difcovered  that 
there  did  fubfifl:  any  fubftance,  had  it  not 
been  for  the  fluid  I  have  mentioned,  which  ap- 
peared evidently  to  be  fufpended  by  fome- 
thing.  I  examined  it  with  a  microfcope  which 
I  had  by  me  at  the  time,  and  fome  flight 
traces  of  an  expanded  web  were  apparent ; 
on  touching  it  with  a  probe  it  afforded  no  re- 
fifl:ance  ;  but  I  found  that  the  fluid  it  fufpend- 
ed was  not  enveloped,  becaufe  it  moved  by 
the  elevation  which  the  membrane  received. 
The  quantity  of  this  fluid  might  perhaps 
amount  to  two  large  drops  ;  in  colour  it  was 
white ;  in  appearance,  exadly  refembling^ 
aether;  on  taking  it  between  my  fingers  it 
fpread  itfelf  as  iether  is  wont  to  do. 

On  the  internal  furface  of  the  fimbrise 
there  w^ere  two  eircumfcribed  bodies,  of  a 
pearl-like  colour,  of  a  globular  form,  and  the 
fize  of  a  large  pin's  head  :  on  prefling  them- 
between  the  fingers,  the  external  covering 
fnapped,  and  a  quantity  of  a  very  fubtle  fluid 
fpirted  out  to  a  confiderable  diftance.  I  do 
not  believe  that  thefe  were  pva  (although 
they  bore  the  marks  of  being^o  more  than  of 

iuiy 
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any  thing  I  can  mention),  becaufe  I  found  they 
were  attached  to  the  fimbrias,  and  there  were 
no  corpora  lutea  yet  formed. 

Although  there  were  no  corpora  lutea,  it 
was  very  evident  that  a  confiderable  degree  of 
adtion  had  taken  place  in  the  ovaria ;  the  ve- 
ficles  were  protruding  confiderably,  and  on 
cutting  into  the  ovarium,  I  found  different 
ftreaks  of  red  blood  in  its  internal  fabric.  On 
examining  the  other  fide,,  the  fluid  I  have  de- 
fcribed  exifted,  although  in  a  fmaller  quan- 
tity, and  the  fame  globular  bodies  alfo. 

Struck  with  thefe  appearances,  I  directed 
the  rabbit- keeper  to  procure  me  a  doe  for  this 
morning.  1  examined  her  at  the  expiration 
of  two  hours  and  a  half  poft  coitum  :  there 
were  the  fame  pearl-like  fubftances  prefent, 
attached  to  the  internal  furface  of  the  fim- 
briae *.  But  the  fluid  I  difcovered  yefl:erday 
was  not  apparent :  one  fide  of  the  ovaria  was 
enveloped  by  the  fimbrise,  to  the  extent  of 
nearly  one  third  part  of  the  whole  ;  the  pe- 
rlftaltic  motion  of  the  fallopian  tubes  was  par- 
ticularly apparent,  and  the  veficles  were  con- 
fiderably advanced.    I  do  not  pretend  to  af- 

*  Dr.  Haighton  tells  me,  that  he  has  very  commonly 
met  with  the  fame  bodies  alfo. 

A  a  2  firni 
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firm  that  the  fluid  I  law  was  femen,  or  wfiaf 
might  rather  be  called  the  aura  feminalis,  al- 
though I  believe  that  it  was. 

Mr.C.  opened  a  female  rabbit  two  hours  after 
£he  received  the  male :  the  black,  bloody  fpots 
which  he  difcovered  in  a  former  experiment, 
now  projected  much  above  the  furface  of  the 
ovaria;  fome  of  the  ruptured  orifices  were  juft 
vifible,  but  in  many  of  thefe  fpots  there  v/as 
not  the  leaft  veftige  of  an  orifice.  While  the 
animal  was  yet  warm,  he  injedied  the  arterial 
fyfte'm  with  fize,  coloured  with  vermilion  ; 
when  every  thing  he  had  before  feen,  became 
now  more  diftind:,  and  the  black  fpots  which 
he  fuppofed  to  be  a  congeries  of  veffels,  were 
now  proved  to  be  fo  *.  , 

Dn.Haighton,  after  having  procured, feveral 
virgin  rabbits  in  a  fit  fiate  for  impregnation, 
admitted  one  of  them  to  the  male :  twelve 
hours  after,  it  was  killed  ;  and  on  examining 
the  ovaries,  feveral  of  the  veficles  evidently 
projeded  ;  they  had  loft  their  tranfparency,  and 

*  It  is  proper  for  me  to  obferve,  that  I  have  repeated 
this  experiment,  and  examined  the  ovaria  at  the  expira- 
tion of  the  fecond  hour  poft  coitum  j  but  I  never  found 
the  proeefs  of  evolution  quiie  fo  far  advanced  as  Mr.  C. 
has  defcribed. 

were  , 
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were  become  opaque  and  red  :  when  punc- 
tured, a  fluid  of  the  fame  colour  efcaped,  on 
making  fedions  through  fome  of  them  :  but 
the  veficles  were  not  very  evident.  In  twen- 
ty-four hours  another  rabbit  was  examined  : 
the  colour  of  the  fluid  contained  in  the  vefi- 
cles was  fimilar  to  that  of  the  laft  experiment : 
the  veficles  projeded  more  evidently,  and  their 
thickened  parietes  manifefted  the  commence- 
ment of  corpora  lupea,  which  were  become 
more  apparent. 

In  forty-eight  hours  poft  coitum,  the  vefi- 
cles of  another  rabbit  were  in  the  very  ad;  of 
burfl:ing,  and  a  femi-tranfparent  fubftance  of  a 
mucus-like  confidence  was  beginning  to  pro- 
trude from  fome  of  them  ;  others  were  lefs 
advanced  :  fedions  being  made  into  the  thick- 
ened veficles,  the  formation  of  corpora  lutea 
(ippeared  to  have  made  further  advauces. 

In  two  days  and  twelve  hours  after  coition, 
the  ovaria  of  another  rabb;t  were  examined 
by  him :  the  foetal  rudiments  had  efcaped, 
but  the  cavity  of  the  ovarian  veficlps  had  fuf- 
fered  but  little  diminution.  Brifliles  were 
eafily  introduced  by  the  ruptured  orifices. 

Aa3  Of 
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Of  the  proximate  Cawfe  cf  Fcecundation, 

^  From  the  various  fadls  I  have  ftated,  I  thinly 
we  are  warranted  to  concluvle, 

1.  That  the  a<$i  of  fexual  intercoiirfe  is  the 
immediate  caufe,  by  the  power  of  which  the 
feveral  organs  in  the  male  and  female  are  made 
to  undergo  their  feparate,  although  correfpon- 
dent  changes. 

2.  In  the  male,  the  fpecific  power  of  the  teftes 
is  excited,  and  femen  in  confequence  produ-r 
ced ;  which  femen  is  the  immediate  agent 
that  contains  the  chara£leriftic  properties  of 
the  mafculine  fyftem  ;  and  is  conveyed  from 
the  vagina  of  the  female  through  the  uterus, 
and  received  by  the  fallopian  tubes.  In  the  fe- 
male, the  increafed  vafcularity  not  only  of  the 
vagina,  but  of  the  uterus  and  tubes,  proves  the 
capacity  thefe  parts  polTefs  of  fympathizing 
with  the  fexual  organ  of  the  male. 

3.  That  the  fallopian  tubes  conftitute  the 
media  of  communication  to  convey  the  femen 
from  the  uterus  to  the  ovaria,  which  they  do 
by  means  of  the  periftaltic  power,  which  thefe 
tubes  fo  eminently  poiTefs,  that  in  proportion 
as  the  evolution  wjiich  the  ova  fuftain  (in  the 

veficles 
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■veficles  of  the  ovaria,)  a  correfpondent  change 
takes  place  in  the  fimbrise  ;  that  the  fimbrias 
progrefTively  grafp  the  ovaria,  and  immediately 
apply  the  femen  to  the  ova  :  that  by  the  union 
of  both,  foecundation  takes  place,  and  which 
conftitutes  the  proximate  caufe  of  animal  im- 
pregnation. 

In  order  to  put  fo  difficult  a  fubjed  in 
as  clear  a  point  of  view  as  I  am  capable, 
I  fhall  ftate  it  in  different  words  :  viz.  The 
different  changes  which  the  feveral  parts  in 
the  male  and  female  undergo,  all  tend  to  one 
end,  namely,  the  immediate  contact  of  the 
fimbriated  extremity  of  the  fallopian  tubes  to 
the  furface  of  the  ovaria  :  that  an  union  might 
take  place  between  the  fluid  which  the  fimbriae 
convey,  and  the  ova  (of  a  mucus-like  apr 
pearance)  which  the  veficles  difcharge ;  that  it 
is  the  femen  which  receives  the  charadleriftic 
properties  of  the  male ;  and  the  fallopian  tubes, 
the  medium  by  which  it  is  conveyed,  in  the 
fame  manner  as  the  fluid  which  the  veficles 
difcharge,  contain  and  convey  the  charadierif- 
tic  properties  of  the  female;  that  the  fimbriated 
extremity  of  the  fallopian  tubes  is  the  imme- 
diate feat  where  this  effedl  takes  place;  that  the 
union  of  both  conftitutes  conception^  or  the 

A  a  4  immediate 
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immediate  reception  of  a  living  principle^  ir> 
which  the  fource  and  power  of  adipn  eflen- 
tially  refides,  and  which  participates  the  na- 
ture of  both  parents,  by  the  combined  adior^ 
of  whom  it  was  produced. 

That  foecundation  takes  place  either  at  the 
extremity  of'the  fallopian  tube,  or  in  the  very 
calyx  itfelf,  which  is  formed  by  the  adion  of 
the  veficle  after  the  fexual  adt,  is  not  only  very 
probable,  from  the  appearance  which  the  parts 
difplay,  but  the  probability  is  greatly  increaf- 
ed  from  the  adventitious  circumfiances  which 
fometimes  happen,  whdn  a  foetus  is  found  re- 
fident  either  in  the  ovarium,  or  attached  to 
the  fimbria,  or  lodged  within  the  body  of  the 
tube  itfelf or,  what  perhaps  lefs  rarely  happens, 
when  the  embryo  drops  from  either  of  thofe 
fituations,  and  becomes  attached  to  fome  part 
of  the  abdominal  cavity :  thefe  are  called  ex- 
tra-uterine cafes  in  general,  each  cafe  receive 
ing  the  particular  denomination  from  the  par- 
ticular part  in  which  it  is  found,  as  abdominal, 
ovarial,  fimbrial,  and  fallopial  *. 

As 

*  The  ftcrility  which, uniformly  attends  the  higher  or- 
der of  animals  when  there  is  no  fexual  intercourfe,  is  a 
demonftrative  proof  that  fexual  intercourfe  conflitutes  one 
of  the  neceffary  means  for  the  propagation  of  the  fpecies. 

Although 
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As  Mr.  Cruickfliank  and  Dr.  Halghton  have 
fo  recently  inveftlgated  thisfubjedl,  I  think  it  an 
ad  of  juftice  I  owe  them,  to  ftate  their  opinions 
alfo,  although  I  differ  in  part  from  them  both. 

Dr.  Ha  I GHTON  concludes  by  faying,  "  that 
when  we  take  a  refleded  furvey  of  thefe  fuc- 
cefTive  operations,  I  think  it  muft  appear,  on 
tracing  Nature's  fteps  through  the  different 
ftages  of  this  work,  that  they  are  the  produSi  of 
that  law  hi  the  co7iJlitution  which  is  calledSYM- 
pATHY,  or  confent  of  parts^ 

Although  we  are  certain  of  the  fa£l:,  and  poflefs  a  know-* 
Jedge  of  the  inftruments  which  are  employed,  we  are 
totally  ignorant  of  the  manner  by  which  conception  is 
effected  j  it  is  impoflible  for  immaterial  principles  to  be- 
come cognifable  to  organs  of  fenfe.  Organs  of  fenfe, 
and  the  fenfible  inftruments  they  employ,  are  too  grofs, 
and  therefore  unapt  and  unfit  to  attain  a  knowledge  of 
the  refined  exiftence  of  Beings  fpiritual  and  immaterial ; 
it  is  the  province  jf  Intelle£l  alone  pure  and  unmixed, 
by  which  fuch  Beings  can  be  contemplated  ;  and  the  only 
power  by  which  thefe  efficient  and  primary  caufes  can 
be  underftood :  to  our  organs,  as  the  fecondary  or  inftru- 
mental  caufes,  the  province  belongs  to  behold  fenfible 
elFedls  alone,  or  the  various  phaenomena  produced  ;  it  is 
in  this  purfuit  that  Phyfiologifts  and  Chemifts  toil  with 
fuch  ardour  and  fuccefs,  and  by  which  we  have  been  en- 
abled to  afcertain  the  different  parts  concerned  in  the  ail 
of  conception,  and  to  notice  the  different  changes  and 
alterations  they  undergo. 

That 
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That  the  femen  firft  ftimulates  the  vagina, 
OS  uteri,  cavity  of  the  uterus,  or  all  of  them. 

By  Sympathy  the  ovarian  veficles  enlarge, 
projed  and  burft. 

By  Sympathy  the  tubes  incline  to  the  ovaria, 
and,  having  embraced  them,  qonvey  the  rudi- 
ments of  the  fcEtus  into  the  uterus. 

By  Sympathy  the  uterus  makes  the  neceffary 
preparation  for  perfeding  the  formation  and 
growth  of  the  foetus,  and 

By  Sympathy  the  breafts  furnifh  milk  for  its 
fupport  after  birth. 

And  finally,  he  exprefsly  concludes,  that 
neither  femen  in  a  palpable  form,  or  as  aura 
feminalis,  is  ever  applied  to  the  ovaria. 

Mr.  CruikshaN|c  does  not  enter  into  the 
proximate  caufe  of  conception  :  he  confines 
himfelf  rather  to  the  procefs  of  evolution  after 
conception  has  been  effeded  j  he  makes  how-; 
ever  the  following  general  conclusions: 

1.  The  ovum  is  formed  in,  and  comes  out 
of  the  ovarium  after  conception. 

2.  It  pafTes  down  the  fallopian  tube,  and  is 
feme  days  in  coming  through  it. 

3.  It  is  fometimes  detained  in  the  fallopian 
tube,and  prevented  from  getting  intotheuterus. 

4.  De  Graaf  faw  one  ovum  only  in  the  fallo- 
'  piaa 
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plan  tube ;  "  in  ovidudus  dextrl  medio  unumC^ 
I  faw  thirteen  in  one  inftance,  five  in  another, 
and  three  in  another ;  in  all  twenty-one. 

5.  The  ovum  comes  into  the  uterus  on  the 
fourth  day. 

6.  '  De  Graaf  did  not  fee  the  foetus  till  the 
tenth  day.    1  faw  it  on  the  eighth. 

7.  Thefe  experiments  explain  what  is  feen 
in  the  human  female. 

N.  B.  Thefe  two  papers  are  publifhed  in 
the  Philofophical  Tranfadions  for  the  prefent 
year  1797. 

Conception,  I  conclude,  is  not  an  effed:  pro- 
duced from  the  energy  of  a  power  refident  in 
one  fyftem,  or  in  one  fex  ;  but  in  two  fyf- 
tems  of  different  fexes ;  not  in  the  male  or 
female  individually,  but  from  the  united  adtipn 
of  both  male  and  female  together. 

If  it  were  an  effect  of  which  the  female 
alone  were  the  caufe,  and  the  offspring  pro- 
duced had  a  prior  fubfiftence  in  the  maternal 
Gonftitution,  fexual  intercourfe  would  be  un- 
jieceflary,  fmce  the  maternal  fyftem  alone 
would  be  efficient  of  the  end  ;  like  vegetables 
jn  the  produ^^ion  of  feed,  of  bulbs,  of  buds, 

and 
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and  of  flips :  if  the  rudiments  -of  the  foetus 
had  a  previous  fubfiftence  in  the  female  frame, 
although  fexual  union  might  be  a  nccelTary 
means  to  excite  the  evolution  of  its  parts, 
fexual  union  could  eiFe61:  no  change  what- 
ever in  the  fpecific  nature  of  the  offspring 
itfelf ;  it  is  probable,  that  it  would  bear  a  re~ 
femblance  to  the  maternal  fyilem  only  ;  but  it 
certainly  could  never  participate  any  of  the 
diftinguifliing  features  by  which  the  paternal 
conftitution  is*  charaderifed.  And  finally,  if 
the  paternal  conftitution  pofTefTed  the  means 
exclufively  and  alone,  the  maternal  fyftem 
might  be  able  to  fupply  it  with  nourifhment 
and  fupport,  but  could  never  impart  any  of 
her  own  features  to  the  offspring  produced. 

That  this  is  not  the  cafe,  will  be  apparent, 
if  we  refiedl  on  the  particular  nature  of  the 
offspring  produced  from  parents  of  different 
colour.  From  a  white  man  and  a  black  wo- 
man, the  child  produced  is  neither  white  nor 
black,  but  a  medium  between  both  ;  namely, 
a  mulatto :  and  if  we  were  to  trace  the  various 
fhades  of  difference  th^t  exift  in  confequence 
of  the  mixture  of  different  cafts  with  each 
other,  we  fhould  then  fee,  that  both  parents 
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impart  to  the  offspring  produced  an  union  of 
colour  and  of  features  alfo  ;  and  that  parents 
of  the  fame  colour  propagate  particular  marks 
which  they  polTelTed,  and  which  the  offspring 
inherits  :  It  was  thefe  that  Gay  always  looked 
for ; 

"  Where  are  the  father's  mouth  and  nofe, 
"  The  mother's  eyes  as  blaek  as  floes  ?" 

This  co-operation  of  power  is  abundantly 
proved  in  all  hybrid  (baftard)  breeds,  in  con- 
fequence  of  the  union  of  different  fpecies  of' 
animals  with  each  other :  of  an  horfe  and  an 
•afs  ;  neither  an  horfe  nor  an  afs  is  produced, 
but  a  medium  between  both,  that  is,  a  mule. 

It  is  equally  proved  by  the  offspring  pro- 
duced in  confequence  of  the  union  with  each 
other  of  different  fpecies  of  the  canine  tribe, 
of  the  feline,  and,  in  fhort,  of  almofl:  every 
other  that  exifts.  On  the  contrary,  the  nations, 
as  the  Chinefe,  which  refufe  all  intercourfe 
with  aliens,  have  a  national  appearance  in 
them  very  flrongly  marked  ;  it  is  the  fame  ' 
with  particular  tribes  of  the  jews  that  marry 
with  each  other ;  and  more  efpecially  in  par- 
ticular families,  when  very  near  relations  are 
allowed  to  marry,  as  amongft  the  Portuguefe  : 

and 
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and  finally,  it  is  the  caufe  why  brothers  and 
fifters  that  marry  firft  coufins,  produce  chil- 
dren that  fo  frequently  bear  a  very  ftrong  re- 
semblance to  each  other.  The  neceflity  of  a 
difference  of  fex  in  animals  for  the  propaga- 
tion of  the  fpecies,  would  feem  to  point  out 
the  propriety,  that  fexual  alliances  between 
families  fhould  not  be  too  clofe  ;  and  it  were 
perhaps  better  for  intermarriages  in  genera), 
between  near  branches  of  the  fame  family,  to 
be  avoided  as  much  as  poffible. 

It  is  owing  to  the  conftant  inclination  which 
the  lower  order  of  animals  inherently  and  in- 
ftindively  polTefs,  to  copulate  with  their  own 
Jpecies,  that  the  breed  continues  alike;  and 
that  we  behold  an  uniformity  and  famenefs 
of  character  in  the  different  individuals  of 
which  a  clafs  is'compofedj — that  vegetables 
always  refembJe  the  parent  flock,  unlefs  in- 
deed the  pollen  fhould  have  been  of  a  fpecies 
different  from  the  fyflem  which  contained  the 
piflillum  :  the  feed  foscundated  in  confequence 
does  not  produce  a  natural,  but  a  bailard 
offspring*. 

,  Of 

*  After  the  ovum  has  efcaped  from  the  veGcles,  by 

which 
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Of  the  Pajfage  of  the  Embryo  from  the  Fim^ 
bria  through  the  Fallopian  Tube  into  the 
Uterus  *. 

Exper.  25.  Mr.  C.  opened  a  l^abbit  at  two 
days  and  a  half  after  the  coitus.  Qvaria  im- 
pregnated, but  found  no  ova  in  the  tubes, 
nor  orifices  in  the  corpora  lutea. 

Exper,  27.  Opened  again  another,  at  two 
days  and  a  half;  and  though  there  were  a  great 

which  it  is  contained  in  the  ovarium,  a  hollow  or  cleft  is 
left,  the  parietes  of  which  gradually  thicken ;  and  it  is 
thefe  calyces,  or  cups,  that  conftitute  corpora  lutea  ;  biif 
which  have  nothing  more  to  do  with  the  ova  after  they 
have  efcaped,  than  the  focket  of  a  tooth  has  to  do  with  a 
tooth  after  it  has  been  extradled  and  removed  from  the 
focket  or  calyx  in  which  it  refided  before. 

*  Mr.  Cruicklhank  has  invefligated,  with  great  dili- 
gence, the  progrefs  which  the  embryo  fuftains  in  th^ 
courfe  of  its  evolution.  I  fhall  make  ufe  of  the  experi- 
ments which  he  has  detailed,  not  only  becaufe  they  were 
continued  farther  than  mine,  but  becaufe  I  am  perfuaded, 
from  what  I  have  beheld,  that  they  are  accurate.  He 
will  however  pardon  me  for  changing  the  flate  in  which 
they  are  now  colle£led  (arifing,  no  doubt,  from  the  hurry 
in  which  I  underftand  they  were  written  for  the  Royal 
iSocIety),  and  arranging  them  with  fymmetry  and  order, 
as  they  ought  to  have  been. 

many 
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many  corpora  lutea,  I  could  not  difcover  any 
ova ;  they  were  probably  too  fmall  to  be  per- 
ceived ;  for,  on  the  third  day  complete,  fome 
of  the  ova  were  not  perceptible,  till  they 
were  put  into  a  fluid,  and  reviewed  in  a  mi-* 
crofcope. 

Exper.  28.  Opened  one  the  third  day  ali 
but  two  hours  ;  found  fix  ova  in  one  fallopian 
tube,  and  feven  in  the  other;  which  corre- 
fponded  exadly  to  the  number  of  corpora 
lutea  in  each  ovarium  ;  the  ova  had  three  mem-' 
branes  as  before.  The  circles  in  the  cicatricula 
in  the  hen's  egg  are  perhaps  fmiilar  to  thefe ; 
the  ova  feem  to  enlarge  in  their  way  down 
tiie  tubes,  as  a  pea  fwells  in  the  ground  before 
it  begins  to  take  root  j  even  in  the  uterus,  fof 
two  days  they  are  either  loofe,  and  unconned:- 
ed  by  velfels,  or  the  veffels  are  fo  fmall  as  not 
to  be  difcovered  by  the  microfcope  ;  the  cor- 
pora lutea  were  flatter  on  the  head  than  I  had 
ever  feen  them  before. 

Exper,  26.  Opened  one,  third  day  complete  5. 
found  about  fix  or  feven  ova  in  the  fallopian- 
tubes,  near  their  ends,  or  about  an  inch  within 
the  tubes,  on  the  fid?  next  the  uterus  :  in  the 
microfcope,  the  ovum  appeared  as  having  three 

coatSy 
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coats,  the  middle  one  perhaps  become  allantois 
or  membrane; 

Exper.  24.  I  opened  another  at  three  days 
and  a  half :  ovaria  had  the  appearance  as  if  the 
ova  had  not  yet  gone  out ;  however,  many  of 
them  were  found  in  the  uterus,  and  many  in 
the  tube ;  I  got  about  fix,  others  were  loft  from 
the  great  difficulty  in  flitting  up  the  fallopian 
tubes,  without  bruifmg  the  ova  with  the  finger, 
or  with  the  point  of  fcifTars :  there  were  eight  or 
nine  corporaluteainone  ovarium, and  two  only 
in  the  other;  on  the  fide  of  the  two,  I  found 
one  ovum  only,  but  twice  as  large  as  thofe  on 
the  other  fide.  I  obferved  that  the  rednefs  of 
the  uterus  depended  on  not  lofing  much  of  the 
animal's  blood ;  for  when  they  had  been  fo 
killed,  that  much  blood  was  loft,  the  fallopian 
tubes,  at  leaft,  and  ovaria,  were  always  pale  *• 

It 

*  Whilft  I  was  repeating  fome  of  thefe  experiments  my- 
felf,  I  found  alfo  the  fudden  effect  that  the  adion  of  fear 
had  upon  thefe  parts  :  in  one  rabbit  in  particular  that  had 
the  osftrum  upon  her,  and  which  I  had  killed  at  the  expi- 
ration of  two  hours  after  having  received  the  male,  al- 
though her  vagina  was  then  of  the  ufual  mulberry  colour, 
by  fome  accident  the  rabbit -keeper  let  her  legs  efcape, 
fhe  ftruggled  confiderably,  and  appeared  frightened.  Wilh- 
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It  would  however  feem,  that  there  does 
fubfift  fome  degree  of  variety  in  the  time 
which  is  neceffary,  not  only  for  the  evolutioa 
of  the  ovum  in  the  ovarium,  but  in  the  paflage 
alfo  of  the  ovum  through  the  fallopian  tube 
into  the  uterus.  The  difference,  it  is  proba- 
ble, proceeds  either  from  the  difference  in  the 
aftivify  of  thefe  parts,  arifing  from  the  degree 
of  oeftrum,  or  from  the  effed  which  repeated 
a£ls  of  foecundation  may  have  produced. 

Exper.  3.  Mr.  C.  opened  a  female  rabbit  the 
third  day  after  impregnation  ;  that  /he  was  im- 
pregnated he  could  have  no  doubt,  for  he 
never  knew  impregtiation  fail  if  the  female 
was  hot,  and  the  male  had  not  been  previoufly 
exhaufted.  (Befides,  he  fays,  the  corpora 
lutea  in'  the  ovaria  fully  proved  it.)  Though - 
appearances  were  the  fame  as  the  laft,  only  the 
corpora  lutea  were  larger ;  but  though  he  exa- 
mined the  fallopian  tubes  in  the  funfhine,  and 
with  great  care,  he  could  not  then  find  any 

ing  to  fee  what  efFe£l  it  had  produced  on  the'  fexual 
part,  I  found  that  the  vagina  had  undergone  nearly  the 
fame  change  as  we  behold  in  the  cheeks,  when  they  lofe 
their  florid  colour,  and  become  pallid ;  the  vagina  had 
loft  its  mulberry  colouri  and  become  red. 

ova 
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ov^  neither  in  them,  nor  in  the  horns  of  the 
uterus. 

Although  the  difference  of  activity  is  fouad 
to  fubfift  both  in  the  ovaria  and  fallopian 
tubes,  it  appears,  when  once  the  ovum  is 
conveyed  into  the  uterus,  that  neither  the 
ovaria  nor  fallopian  tubes  have  any  (hare  what- 
ever in  the  development  of  the  ovum,  to  its 
perfe£t  evolution  into  a  foetus  ;  fo  that  the  or- 
gans of  generation  perform  an  office  totally 
different  from  thofe  fubfervient  to  the  growth 
and  refidence  of  the  foetus. 

Dr.  Haighton  divided  the  tubes  of  two  rab- 
bits, one  of  which  had  received  the  male  two 
days  tw^elve  hours,  the  other  two  days  and 
eighteen  hours :  the  examination  of  thefe  parts 
at  the  ufual  time  proved,  that  the  adtion  of 
thefe  parts  fufFers  no  interruption  by  a  divifion 
of  the  tube,  made  after  the  rudiments  of  the 
foetus  have  been  conveyed  into  the  uterus ;  for 
there  'were  corpora  lutea  in  both  ovaria^  and 
fcetufes  in  both  cornua  uteri. 

Thefe  experiments  certainly  go  to  prove 
what  1  have  inferred,  not  Only  a  difference  in 
the  time  neceffary  for  the  evolution  of  the 
,  ovuni  from  the  veficle,  but  for  its  pafTage  in- 
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to  the  Uterus;  they  prove  that  it  is  even  quicker 
than  what  Mr.  Cruickfhank  was  able  to  difco- 
ver :  but  they  by  no  means  go  to  overturn  the 
hypothefis,  '*  which  fuppofes  that  the  effiifion 
of  femefi  either  on  the  ovarium  or  fallopian 
tubes,  either  in  a  fenfible  form,  or  in  that 
of  an  aura  feminalis,  is  eflential  to  impreg- 
nation." 

Kxper.  20.  by  Mr.C.  Opened  another  rabbit 
at  the  end  of  the  third  day,  or  rather  beginning 
of  the  fourth  ;  the  ovaria  were  dark  brown,  the 
fallopian  tubes  and  uterus  almoft  black,  from 
the  great  quantity  of  blood  derived  to  them 
at  this  time.  I  opened  this  uterus  on  the  up- 
per edge  and  in  the  body,  fo  that  the  parts  all 
remained  turgid ;  the  fpermatics  and  hyper- 
gaftrics,  not  cut  through  ;  the  corpora  lutea 
were  very  vafcular,  an  artery  running  acrofs 
ramified  from  both  fides,  but  particularly  fpent 
itfelf  in  the  centre :  the  upper  part  of  the  cor- 
pus luteum,  or  centre,  was  a  little  concave, 
like  the  head  of  a  turned  fmall  pock,  but  no 
evident  foramen.  By  drawing  a  probe  gently 
over  the  fallopian  tube  on  the  left  fide,  before 
it  was  opened  more  than  an  inch  on  the  fide 
next  the  uterus,  I  prefTed  out  feveral  ova, 

which 
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which  feemed  to  come  from  about  its  middle, 
as  I  began  the  preffure  there,  and  the  ova  di4 
not  appear  till  the  very  laft  ;  the  amnion  made 
a  centre  fpot,  and  appeared  fmall  compared  to 
the  chorion  ;  no  ova  in  the  uterus. 

Of  the  Evolution  of  the  Fat  us  in  Utero. 

Exper,  54.  Opened  another  at  three  days 
and  a  half :  ovaria  had  the  appearance  as  if 
the  ova  had  not  yet  gone  out ;  however, 
many  of  them  were  found  in  the  uterus,  and 
many  in  the  tubes  :  I  got  about  fix,  and  others 
were  loft  from  the  great  difficulty  in  flitting  up 
the  fallopian  tube ;  there  were  eight  or  nine 
corpora  lutea  in  one  ovarium,  and  two  only 
in  the  other. 

Exper.  19.  Opened  one  in  the  evening  of 
the  fourth  day  :  the  ova  were  not  much  dif- 
perfed  through  the  uterus,  and  all  accumu- 
lated about  the  orifices  of  the  tubes ;  the  am- 
nion was  likewife  clofer  to  the  chorion. 

Exper,  15.  Opened  a  doe  the  fifth  day, 
found  the  ova  loofe  upon  the  uterus  to  the 
number  of  fix  ;  even  thefe  had  a  lefler  coat  on 
the  in  fide  correfponding  to  the  amnion  (none 
in  the  tubes). 

B  b  3  Exper, 
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Exper.  15.  Opened  a  doe  the  fifth  day  after 
coition :  found  the  ova  loofe  on  the  uterus  to 
the  number  of  fix:  thefe  had  a  leflTer  coat  in 
the  infide  correfponding  to  the  amnion. 

Exper.  I .  Opened  a  doe  the  fixth  day  com- 
plete ;  found  the  ova  loofe  in  the  uterus,  as  de- 
fcribed  by  De  Graaf,  and  correfponding  nearly 
to  the  corpora  lutea,  fix  being  in  one  horn, 
and  four  in  the  other :  the  ova  were  tranC- 
parent  and  of  different  fizes:  they  were  double, 
and  contained  each  an  external  veficle  ;  there 
was  a  fpot  on  one  fide  in  moft  of  them,  and 
which  I  conceived  to  be  the  intended  point  of 
adherence  between  them  and  the  uterus ;  the 
internal  veficle  was  not  equal  in  proportion 
to  the  external,  but  in  feme  larger,  in  others 
lefs.    I  even  fufpedl  I  faW  fomething  of  the 
foetus :  ibme  of  the  ov^a  were  fcattered  in  the 
uterus,  juft  where  one  of  thefe  veficles  had 
become  ftationary,  a  white  vafcular  belt  was 
beginning  to  form,  and  in  the  middle  of  this 
a  cavity  where  the  veficle  lay;  the  inner 
"membrane  I  take  to  be  amnion,  the  outer  cho- 
rion. 

Exper.  21.  Opened  a  rabbit  at  fix  days  and 
a  half:  ova  in  the  horiis  of  the  uterus  were 
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j'uft  begun  to  fix,  but  did  not  adhere  by  ve- 
iicles ;  they  were  very  much  enlarged,  com- 
pared with  the  fixth,  and  the  fide  of  the  uterus 
had  a  round  rough  fpot  in  it,  now  very  con- 
fpicuoUvS  :  the  chorion  and  amnion  wefe  almoft 
in  contadt  with  one  another  ;  they  were  eafily 
turned  out  of  the  uterus,  which  embraced 
them  every  where  loofely  *. 

Exper.  12.  Opened  a  doe  the  feventh  day 
after  coition;  ova  all  fixed  and  adhering  to  the 
uterus,  even  making  a  fenfible  fwell  in  form 
of  belts  at  different  parts;  the  amnion  appeared 
in  fome  nearer  the  chorion  than  in  others ;  the 
liquor  between  amnion  and  chorion  was  very 
gelatinous,  in  many  others  lefs  fo.  Saw  no- 
thing of  foetus. 

Exper.  13.  Opened  a  doe  eight  days  after 
coition  :  there  were  about  ten  or  eleven  ova; 
foetus  diftin£l  in  almoft  every  one,  but  not 
without  the  application  of  diftilled  vinegar  for 
two  or  three  minutes,  and  afterwards  im- 

*  The  corpora  lutea  now  Increafed  exceedingly  In  vaf- 
cularity,  and  n'.  uriflied  by  a  large  veflel  running  a-crofs 
the  tubes,  remarkably  pale,  as  having  done  their  duty  ;  the 
graniform  appearance  on  the  uterus,  externally,  not  ob- 
fervable,  as  in  the  laft. 

B  b  4,  merfed 
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merfed  in  proof  fplrlt :  in  fome  I  found  the 
brain,  fpinal  marrow  and  vertebrae  forming 
two  columns  at  fome  diftance;  they  afterwards 
gradually  approached  ;  for  it  was  in  one  of  the 
leaft  forward  that  this  was  moft  evident. 

Exper.  29.  Opened  another  at  eight  days 
and  a  half ;  every  thing  more  diftin(fi  and 
more  advanced  than  on  the  eighth  day ;  the 
heart  now  vifible,  and  refembling  much  the 
appearance  of  the  incubated  egg  in  the  48th 
hour.  There  were  /even  corpora  lutea  in  the 
right  ovarium,  and  but  four  ova  in  the  right 
horn  of  the  uterus ;  there  were  alfo  three  in  the 
left  ovarium,  though  but  two  ova  in  the  left 
horn. 

Exper.  6.  Opened  another,  ninth  day:  fcetus 
contained  within  its  amnion  in  another  fluid, 
between  chorion  and  amnion,  which  are  now 
at  a  confiderable  diftance ;  the  fluid  jellies  in 
proof  fpirit  *. 

Exper.  1 7.  Opened  a  doe  the  eleventh  day 
after  coitus  :  ova  very  little  larger  than  the 

*  Some  corpora  lutea  have  cavities,  others  none,  nor 
the  leaft  appearance  of  orifices :  the  corpora  lutea  keep  in^ 
creafmg  as  the  fcetus  increafes,  are  of  a  fand  red  colour, 
and  very  vafcular. 
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laft,  nor  the  foetus  :  there  were  but  two  ova, 
though  feveral  corpora  lutea  ;  fome  pellucid 
hydatids  appeared  hanging  on  the  outfides  of 
the  fallopian  tubes ;  could  thefe  be  ova  which 
had  mifled  the  paffage*  ?  They  were  vafcu^ 
lar — the  heart  of  the  foetus  was  full  of  blood, 
the  umbilical  vefTels  very  diftind,  but  no 
chord  as  yet — contrary  to  De  Graaf. 

Exper,  8.  Opened  a  doe  the  fourteenth  day : 
feven  corpora  lutea  in  one  ovarium,  and  one 
in  the  other  ;  only  two  ova  in  the  horns  of  the 
uterus,  one  in  each  j  that  in  the  horn  next  one 
of  the  ovaries,  with  one  corpus  luteum,  was 
blighted,  and  the  foetus  invifible  even  with 
diftilled  vinegar ;  in  the  other  it  was  increafed 
proportionable  to  the  time;  the  umbilical 
chord  now  for  the  firft  time  diftindt,  and  the 
tail  detached  from  the  under  furface  of  the 
uterus  ;  there  was  fomething  unintelligible 
about  the  head  ;  it  was  bifid  on  the  fide  next 
the  mouth,  with  a  hole  in  each  extremity ; 
the  inteftines  were  now  apparent,  at  leaft  the 
redum,  as  were  the  lower  extremities. 

Exper.  24.  Opened  a  doe  twenty-firft  day 

*  It  is  probable  that  thefe  pellucid  hydatids  were  in 
kind  the  fame  as  the  pearl-like  bodies  I  have  defcribed. 

after 


378    EVOLUTION  OF  FCETUS  IN  UTERO. 

after  coitus  :  five  veflels  were  feen  going  out 
of  the  navel  in  one  of  the  fcetufes,  befideii  the 
lirachus ;  the  omphalo-mefcnteric  artery  was 
very  diflin£t,  and  divided  into  two,  as  it  came 
to  the  mefentery ;  could  not  fee  the  urachus 
or  allantois  well,  nor  the  membrane  to  which 
the  omphalo-mefenteric  artery  goes.  Mr.  C. 
does  not  purfiie  the  enquiry  any  farther." 

The  evolution  of  the  foetufes  progreffively 
goes  on  for  ten  days  longer,  fnaking  up  3 1 
days  altogether  ;  when  the  period  of  geftation 
being  completed,  and  the  containing  power  of 
the  uterus  exhaufted,  the  mufcular  fibres  of 
which  it  is  compofed  contrad:,  and  overcome 
the  refiftance  of  the  uterine  contents ;  the 
whole,  therefore,  is  expelled,  and  the  uterus 
progrefTively  diminiflies,  until  it  nearly  attains 
the  fize  of  its  unimpregnated  ftate. 


C  H  A  P, 
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CHAP.  V.  . 

OF  THE  MODE  OF  GENERATION  OF  THE  KAN- 
GAROO *. 

^ke  fexual  organs  apparently  the  fame  as  thofe  of  other  quadru- 
peds— the  relation  which  they  hear  in  the  female  to  the  or- 
gans of  generation  very  different — the  di-ference  pointed  out 
•^foecundation  takes  place  in  the  uterus ^  where-  the  embryo 
at  firfl  fibflflsy  like  att  oviparous  animal — it  is  from  thence 
expelledi  and  received  into  the  falfe  belly ^  in  which  tiipples 
exifi,  through  which  it  receives  7iouriJljmenti  living  as  a  vii- 
viparous  animal. 

T  H  E  organs  of  generation  In  both  fexes 
refemble  in  their  general  charaders  thofe 
of  viviparous  quadrupeds.  The  male  has  a 
penis  intrans  of  confiderable  length  :  towards 
the  end  of  the  glans  it  gradually  tapers,  and 

*  In  tlie  fecond  part  of  the  Philofophical  Tranfadions, 
for  the  year  1795}  there  is  an  account  given  by  Mr-  Home^ 
of  the  mode  of  generation  of  the  animal  called  kangaroo, 
a  native  of  New  South  Wales,  and  belonging  to  the  opof- 
fum  clafs.  The  precifion  with  which  the  fubjecTl  has  been 
inveftigated  is  a  proof  of  Mr.  Home's  zeal,  and  of  the 
anatomical  knowledge  he  polTefles  ;  and  the  fadl  itfelf 
which  he  has  afcertained,  muft  be  confidered  as  a  very  va- 
luable addition  to  thofe  who  are  endeavouring  to  trace  the 
different  links  that  fubfaft  in  the  great  chain  of  animated 
cxiften,cc. 

terminates 
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terminates  In  a  point.  I  fhall  pafs  over  the 
defcription  of  thofe  parts  of  the  female  that  are 
not  particularly  charaderifed  from  thofe  of 
other  quadrupeds :  the  vagina  is  about  an 
inch  and  a  half  in  length,  beyond  which 
it  divides  into  two  feparate  canals,  and  on 
the  ridge  which  lies  between  them  the  mea- 
tus  urinarius  opens,  leading  to  the  urinary 
bladder  :  thefe  two  canals  are  extremely  nar- 
row, for  a  quarter  of  an  inch  in  length; 
they  then  bend  towards  each  other,  terminat- 
ing laterally  in  the  two  angles  of  the  fundus 
uteri,  of  which  they  appear  to  be  an  uni- 
form continuation  :  the  uterus,  which  is  thin 
and  membranous,  is  in  fhape  infundibular, 
and  fituated  between  thefe  two  canals :  it  gra- 
dually diminifhes  in  breadth  from  the  fundus 
towards  the  cervix,  and  terminates  by  the 
meatus  urinarius ;  and  in  its  virgin  ftate  it  is 
impervious.  One  and  ihe  fame  membrane  is 
continued  over  the  inner  furface  of  the  uterus 
and  lateral  canals ;  this  membrane  is  thrown 
into  feveral  folds,  forming  various  projeding 
ridges,  one  of  which  extends  the  whole  length 
of  the  uterus,  and  as  it  forms  a  middle  line  it 
divides  the  uterus  into  two  equal  parts:  the 

6  ovaria 
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ovarla  and  fimbriae  in  appearance  and  fitua- 
tion  refemble  thofe  of  other  quadrupeds ;  the 
fallopian  tubes,  before  they  reach  the  uterus, 
dilate  confiderably,  forming  an  oval  cavity : 
the  coats  are  here  very  thick,  and  extremely 
vafcular  ;  the  tubes  again  contract,  and  pafs 
perpendicularly  through  the  coats  of  the  uterus 
at  its  fundus,  and  terminate  in  two  projedting 
orifices,  one  on  eSch  fide  of  the  ridge,  formed 
by  the  fold  of  the  internal  membrane. 

From  the  peculiarity  in  the  conftrudtion  of 
the  female  organs  of  the  kangaroo,  fays  Mr, 
Home,  it  is  very  evident  that  they  muft  very 
materially  differ  from  other  quadrupeds  in 
their  mode  of  generation.    In  other  quadru- 
peds the  influence  of  the  femen  is  afcertained 
to  have  reached  the  fallopian  tube,  by  w^ell- 
attefi:ed  cafes  of  the  foetus  never  arriving  at  the 
uterus :  in  this  animal  fuch  an  eifedl  is  ren- 
dered difficult,  and  not  very  probable  :  the  fe- 
men of  the  male  palfes  in  a  circuitous  way 
through  the  lateral  canals  to  the  cavity  of  the 
uterus,  and,  from  the  ftrudure  of  the  parts, 
can  neither  enter  the  fallopian  tubes,  nor  rea- 
dily return  to  the  vagina  •  it  is,  therefore, 
more  rational  to  fuppofe  that  impregnation 

takes 
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takes  place  in  the  fame  way  as  in  the  detached 
fostufes  of  other  animals. 

The  embryo,  in  its  paflage  from  the  ova- 
rium along  the  fallopian  tube,  will  be  inve- 
Joped  in  the  jelly  formed  in  the  oval  enlarge- 
ment or  fwell  of  the  tube,  and  in  this  ftate  de- 
polited  in  the  uterus,  where  it  will  come  in 
contad:  with  the  femen  of  the  male,  fimilar 
to  thofe  animals  whofe  foetufes  are  detached 
•when  the  femen  is  retained  in  the  lower  part 
of  the  oviduct,  and  comes  in  contad  with  the 
egg  when  completely  formed. 

It  would  therefore  feem  that  the  mode  of 
generation  in  the  ka,ngaroo  forms  a  conneil:- 
.  ing  medium  between  that  of  oviparous  and 
■viviparous  animals*. 

In 

*  If  the  anatomical  defcription  of  thefe  parts,  which 
Mr.  Home  has  given,  be  correft,  and  there  is  no  reafon 
whatever  to  fufpedix  otherwife,  it  proves,  in  a  very  decided 
manner,  that  the  exiftence  of  a  corpus  luteum  is  not  an 
infalUble  teft  of  impregnation  ;  for,  in  this  cafe,  the  ovum 
feparates  from  the  ovarian  veficle,  leaving  a  corpus  luteum 
perfeftly  formed  ;  but  the  ovum  does  not  become  fcecun- 
dated  until  it  has  reached  the  uterus  itfclf,  and  come 
in  immediate  conta6l  with  the  male  femen.  The  fame 
'cffefts  are  perpetually  taking  place  from  oviparous  ani- 
mals, ftriftly  fo  called,  when  unfoecundated  eggs  drop 

from 
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In  the  Impregnated Jlate  a  corpus  luteum  is 
dlftindly  to  be  feen  in  one  of  the  ovaria  ;  the 
uterus  and  two  lateral  canals  have  their  ca- 
vities much  increafed  ;  the  communication 
between  thefe  canals  and  vagina  is  completely 
cut  off,  by  the  conftrided  parts  clofe  to  the 
vagina  being  filled  with  a  thick  infpiflated 
mucus  ;  in  this  ftate  of  the  parts  there  is  an 
orifice  to  be  feen  clofe  to  the  meatus  urinarius 
large  enough  to  admit  a  hog's  briftle,  leading 
directly  into  the  uterus,  when  in  the  virgin 
ftate  no  fuch  paflage  could  be  obferved. 

The  uterus  and  lateral  canals  are  uniformly 
diftended  with  an  animal  jelly,  fomewhat  re- 
fembling  the  white  of  an  egg  ;  it  is  of  a  blueifh 
white  colour,  in  confifl:ence  like  half-melted 
■  glue,  and  fo  extremely  adhefive  as  to  be  with 
difficulty  wafhed  off  from  the  fingers ;  it  is 
within  this  fubfiance  that  the  embryo  is  en- 

from  their  attachment  with  the  ovarium,  and  the  ragged 
extremity  of  the  ovarium,  by  which  the  peduncle  of  the 
egg  was  attached,  is  exactly  analogous  to  the  corpus  lu- 
teum of  the  higher  order  of  animals ;  not  in  colour,  it  is 
true,  but  in  that  which  is  more  effential  and  characleriftic, 
analogous  in  point  of  ufe,  and  the  fubftance  which  it 
contained  is  deftined  to  anfwer  exactly  the  fame  pur- 
pofe. 

veloped 
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Tcloped  at  firft,  without  any  other  attachment 
to  the  maternal  fyftem* 

Mr.  Home  detected  in  the  cavity  of  the 
uterus  an  organized  fubftance,  enveloped  in 
the  jelly,  and  w^hich  proved  to  be  a  foetus ; 
and  Mr.  Confidan,  who  was  feven  years  an 
Affiftant  Surgeon  to  the  General  Hofpital  in 
New  South  Wales,  faw  the  uterus  of  the 
kangaroo  in  its  enlarged  ftate  three  different 
times;  and,  in  one  inftance,  he  found  the 
foetus  fufficiently  advanced  to  be  deteded. 

Eefides  the  uterus,  the  female  kangaroo  has 
^two  mammae,  and  each  of  them  has  two  nip- 
ples ;  they  are  not  placed  upon  the  abdominal 
mufcles  as  in  moft  quadrupeds,  but  are  fitu- 
ated  between  two  moveable  bones  conneded 
■with  the  OS  pubis,  peculiar  to  this  tribe  of  ani- 
mals ;  they  are  covered  over  anteriorly  by  the 
lining  of  a  falfe  belly,  with  which  this  aniiiial 
is  fupplied,  and  it  is  in  this  cavity  into  which 
the  nipples  projed  :  this  covering  is  fimilar  to 
the  external  Ikin,  having  a  cuticle  and  fliort 
hair  thinly  fcattered  over  its  furface,  except 
at  the  root,  where  there  are  tufts  of  feme 
length,  one  at  the  bafis  of  each  :  this  falfe 
belly  is  moved  by  the  adions  of  particular 

mufcles 
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"mufcles  attached  to  particular  bones,  which 
Mr.  Home  has  defcribed,  the  young  kangaroo 
paffes  from  the  uterus  into  the  vagina,  and  is 
expelled  from  thence.  Such,  however,  is  the 
wonderful  conftrudion  of  this  animal,  that 
the  falfe  belly  has  mufcles  to  bring  its  mouth 
as  near  as  poffible  to  the  opening  of  the  Vulva; 
and  the  vulva  itfelf  has  an  unufual  projiedlioiii 
The  particular  fabric  of  the  furrounding  parts- 
all  confpire  to  throw  the  external  orifice 
of  the  vagina,  fo  as  to  projecfi  more,  diredlly 
over  the  mouth  of  the  falfe  belly  by  which  the 
foetus  is  received,  and  where  it  is  depofited. 

The  fize  of  the  foetus  at  the  time  it  leaves  the 
uterus,  is  not  afcertained  ;  but  it  has  been  found 
in  one  inftance  attached  to  the  nipple,  when 
lefs  than  one  inch  in  length,  and  twenty-one 
grains  in  weight :  its  fore  paws  were  well 
formed,  and  double  the  length  of  the  hinder 
ones :  in  another  cafe  it  weighed  thirty- one 
grains,  and  was  one  inch  one-fourth  in  length 
from  a  mother  weighing  I561bs. 

The  foetus  at  this  period  has  no  navel-ftring, 
nor  any  appearance  of  ever  having  had 
one  :  it  could  not  then  be  faid  to  be  perr 
fedly  formed,  but  an  increafed  evolution  had 

VOL.  I,  G  c  evidemly 
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evidently  taken  place  in  the  parts  that  were 
deftined  to  lay  hold  of  the  nipple,  more  than  in 
any  of  the  reft :  the  mouth  was  a  round  hole, 
juft  large  enough  to  receive  the  point  of  the 
nipple  which  was  contained  in  the  falfe  belly. 
The  two  fore  paws,  when  compared  with  the 
reft  of  the  body,  were  large  and  ftrong,  and  the 
little  claws  extremely  diftind: ;  while  the  hind 
pawSjWhich  were  afterwards  to  befo  large, were 
both  ftiorter  and  fmaller  than  the  fore  ones. 

When  the  foetus  firft  adheres  to  the  nipple, 
the  face  appears  to  be  wanting,  except  the 
round  hole  to  receive  it :  and  as  the  jaws  and 
Hps  grow,  they  cover  a  greater  length  of  the 
nipple,  giving  the  mouth  a  better  hold  of  it : 
the  upper  furface  of  the  tongue,,  as  the  organ 
grows,  is  concave,  adapting  it  to  the  nipple 
which  lies  upon  it. 

From  this  beautiful  mode  of  conftru£tion,  it 
evidently  appears  that  this  animal  forms  a 
conneding  medium  between  oviparous  and 
viviparous  animals,  exifting  in  an  oviparous 
flate  whilft  fubfifting  on  the  animal  mucus  in 
the  uterus,  but  forming  perhaps  the  firft  and 
moft  perfect  fpecies  of  the  mammalia  clafs, 
when  exifting  in  the  falfe  belly.    It  then  fits 

on 
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'  on  Its  pelvis,  is  poifed  by  the  hind  legs,  flicks 
to  the  mammas  by  its  fore  paws  and  face, 
and  is  attached  by  the  mouth  to  the  nipple, 
from  whence  it  obtains  nourifhment  for  its 
evolution  and  fupport.  The  female  has  never 
been  known  to  have  more  than  one  young 
at  a  time.  The  young  one  after  it  is  excluded 
from  the  falfe  belly,  and  another  is  depofited 
In  it,  continues  to  put  in  its  head  and  fuck 
for  a  month  or  two  ;  and  it  feems  to  be  about 
nine  months  old  before  it  ceafes  fucking  alto- 
gether. One  of  the  females  now  in  Richmond 
Park  had  a  young  one  in  the  falfe  belly,  when 
only  about  a  year  and  a  half  old.  Although 
the  young  one  remains  in  the  falfe  belly,  or 
goes  into  it  occafionally,  and  fucks  the  mother 
a  long  time  after  it  appears  capable  of  procur-^ 
ing  its  own  food  ;  if  the  mother  is  clofely  pur- 
fued,  in  attending  to  her  own  fafety,  £he  then 
forces  the  young  out  of  the  falfe  belly,  pro- 
vided it  be  arrived  ^it  a  fufficient  age  to 
be  covered  with  hair.  The  kangaroo,  there- 
fore, would  feem  to  form  a  connedling  me- 
dium between  oviparous  and  viviparous  ani- 
mals, not  only  in  the  mode  of  generation, 
but  in  the  mode  with  which  it  nourifhes  its 

Q  z  2,  offspring. 
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offspring ;  between  thofe  that  are  nouriflied 
without  any  connedion  whatever  with  the 
uterus,  and  thofe  that  are  attached  to  it  *. 

*  From  what  I  have  ftated,  it  evidently  appears  that, 
in  the  arrangement  I  have  formed,  this  account  ought  to 
have  been  introduced  immediately  after  the  oviparous 
clafs.  I  however  thought  it  better  to  defcribe  it  in  this 
j)lace,  that  its  ceconomy  might  be  better  underftood  j 
becaufe,  partaking,  as  it  does,  in  fome  degree,  of  both  the 
oviparous  and  viviparous  animal,  it  of  courfe  is  more 
complicated  than  either  of  them. 


CHAP. 
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CHAP.  VI. 

ON  THE  PROXIMATE  CAUSE  OP  CESTRUM. 

/irifes  from  a  fenfe  ofi  ^ant  in  the  generating  organs — never 
begins  until  evolved — always  prefent  at  particular  feafons 
after  their  evolution — exijls  in  ihofe  fy/lems  that  have  ge- 
nerative organs,  Out  are  deflitute  of  fexualy  in  a  more-power-' 

.  ful  degree  than  in  ihofe  fyjiems  that  pojfefs  both. 

Such  is  the  definite  and  unerring  nature 
of  the  inftindtive  principle,  that  its  energy  is 
never  exerted  until  the  organs  are  properly 
developed ;  but  when  the  evolution  is  com- 
plete, fo  ftrong  is  the  predifpofition  they  poC» 
fefs  to  adion,  that  the  adtion  itfelf  enfues, 
without  any  rational  power  in  the  animal  by 
which  it  can  be  counteraded  or  reftrained ;  it 
is  this  fenfation  of  want  which  the  organs  of 
fenfe  feel,  that  may^  as  I  faid  before,  be  truly 
called  inftindlive,  and  which  conftitutes  the 
impelling  motive  for  the  adions  they  perform. 

Animals  therefore  are  furious  and  mad 
when  excited  by  hunger  or  thirft  j  or  when 

C  c  3  the 
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the  fexual  organs  have  the  dirpofitlon  to 
fexual  intercourfe,  and  the  objedls  of  fexual 
union  are  abfent.  The  male  has  never  the 
inftindt  to  copulate  vvith  the  female,  until  the 
organs  are  able  to  perform  in  the  beft  pof- 
fible  manner  the  end  for  which  they  were  de- 
figned :  it  is  the  fame  with  the  female :  the 
neceffity  therefore  reciprocates  in  both  fexes  ;' 
and  when  the  refpedive  organs  are  fo  perfedt, 
the  means  fo  efficient  to  the  accompliihment 
of  the  end, — conception  is  the  natural  con- 
fequence. 

It  may  therefore  be  laid  down  as  a  law  ap- 
plicable to  animals  in  general,  that  the  difpo- 
fition  Co  fexual  intercourfe  in  them  is  the  refult 
of  neceffity,  and  that  the  neceffity  immediately 
begins  as  foon  as  the  organs  are  properly 
evolved,  and  a  fit  aptitude  is  prefent  in 
the  medium  by  which  they  are  furrounded : 
there  are,  therefore,  particular  climates  de- 
itined  for  the  habitation  of  particular  animals 
and  vegetables,  and  particular  feafons  when 
the  evolution  of  the  generating  organs  en- 
fues. 

In  the  h'gheft  order  of  brutes,  the  fame 
inftindive.  motive  feems  to  exift,  although 

perhaps 
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perhaps  In  an  abated  degree,  and  is  apparent- 
ly the  efFed  of  one  and  the  fame  eaufe.  Ani- 
mals of  this  rank  have  particular  feafons  when 
the  fexual  organs  are  excited  to  adion,  and 
when  the  oeftrum  is  in  full  force. 

The  exiftence  of  ceftrum  in  the  male  is 
proved  by  the  anxiety  he  evidently  feels;  in 
the  female  it  is  manifefted  by  her  lamentations 
and  cries,  and  by  the  alteration  which  the 
fexual  organs  undergo 

In  the  higheft  clafs  of  animals,  fuch  as 
bitches,  elephants  and  monkeys,  where  there 
is  a  diminution  of  inftin^i,  and  a  dawn  of  rea- 
fon,  although  the  ad  of  fexual  intercourfe  is 
a  matter  of  neceffity,  there  feems  to  be  fome 
degree  of  choice  alfo.  To  prevent  therefore  the 
energy  of  this  motive  from  being  exerted  be- 
fore the  organs  are  prepared  and  fitted  to  ac- 
complifh  the  refpe(ltive  adions,  we  find  that 
thefe  organs  are  not  evolved  until  the  fyftem 
in  general  is  complete  ;  the  period  of  which 

*  This  is  generally  the  teft  to  Mfhich  the  male  appeals, 
and  the  olfaftory  organ  is  the  inftrument  which  he  em- 
ploys, by  which  he  decides  whether  the  female  has  or  has 
not  the  ceftrum  upon  her.  If  a  dog  who  is  in  heat  be 
placed  amongft  twenty  bitches,  he  will  be  able  to  afcer- 
tain  the  h6t  at  once. 

•  C  c  4  is 
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is  known  by  the  uterine  difcharge  they  fuf* 
tain  :  after  this  uterine  difcharge  has  ceafed, 
the  difpofition  to  fexual  intercourfe  progref- 
fively  departs,  and  the  power  of  conception  is 
either  fufpended  or  finally  terminated. 

Of  the  Proximate  Caufe  of  CEJlrum* 

We  may  therefore  conclude,  that  the  proxi- 
mate'caufe  of  oeftrum  is  the  confequence  of 
the  evolution  which  the  generating  organs 
4iave  undergone,  and  that  it  is  in  them  where 
it  has  its  feat.  The  organs  of  generation, 
fi:ri£tly  fo  called,  are  the  tejies  in  the  male^  and 
ovaria  in  the  female.  In  the  loweft  order  of 
animals,  the  evolution  takes  place  by  an  apti- 
tude in  the  medium  alone — In  fifh,  by  an  ap- 
titude in  the  medium,  and  the  company  of  the 
male  and  female  without  fexual  intercourfe.— 
In  the  amphibia,  there  is  for  the  moft  part  an 
union  between  both  fyftems,  without  the  inter- 
vention of  fexual  organs. — In  quadrupeds,  a  ne- 
.  ceffity  exifts,  that  the  oeftrum  fhould  be  excited 
by  an  increafed  adtion  in  the  fexual  organs, 
through  the  medium  of  fexual  intercourfe. 
jSexual  intercourfe  is  only  a  further  means 
which  the  higher  order  of  animals  poffefs  and 

require, 
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require,  to  excite  the  adions  of  their  generat- 
ing organs,  and  conftitutes  a  proof  of  the  dor- 
mant power  of  thofe  organs,  when  compaied 
to  thofe  fyftems  where  the  effed;  takes  place 
by  an  inherent  power  of  their  own,  without 
the  fubfiftence  of  any  fuch  neceffity. 

Thar  it  is  in  the  generating  organs  where 
pe.ftrum  abfplutely  refides,  and  not  in  the  fes;ual, 
(in  the  male  called-^^7^/j-,  in  the  female  vagina  J, 
is  proved  by  the  violence  of  oeftrum  in  thofe 
fyftems  that  pofTefs  generating  organs  alone, 
but  are  deftitute  of  fexual ;  namely,  fifb,  and 
the  amphibia.  It  is  farther  proved  by  the 
apathy  that  exifts  in  thofe  who  have  loft  their 
generating  organs,  although  the  fexual  organs 
are  permitted  to  remain  :  ,it  does  not  feem  to 
be  apathy  fimply,  but  dired;  averfion  that  takes 
place,  as  is  evinced  by  geldings  when  they  are 
teafed  by  mares  that  have  the  oeftrum  upon 
them. 

In  the  human  fpecies,  the  extirpation  of  the 
generating  organs  in  the  male,  and  which  is 
called  caftration,  not  only  deftroys  the  power 
to  procreation,  but  the  defire  to  fexual  inter- 
courfe  alfo.  On  the  contrary,  the  lofs  of  either 
a  part,  or  the  whole,  of  the  penis,  does  not  in 
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any  degree  whatever  abate  the  defire  to  fexual 
intercourfe,  although  the  neceffary  inftruraent 
for  procreation  may  have  been  deftroyed.  I 
have  knov/n  myfelf  fome  cafes  of  this  latter 
kind,  w^hich  eftabiifh  the  fad.  The  defire, 
indeed,  I  was  given  to  underfland,  was  even 
ftronger  than  in  thofe  more  perfed  fyftems 
that  have  the  neceffary  means  of  procreating, 
and  conftant  opportunities  of  procreation  *. 

That  ceftrum  would  be  fuppreffed  in  the  fe- 
male by  the  total  extirpation  of  the  ovaria,  is 
proved  by  the  apathy  £he  feels,  even  in  thofe 
cafes  where  fhe  cannot  receive  the  excitement 
through  the  medium  of  the  fexual  organs  alone. 

Exper.  5.  Dr.  Haightonbeingfurnifhedwith 

*  Les  eunuques  auxquels  onn'alailTe  queles  teflicules, 
nelaiflent  pas  de  fentir  de  Firritation  dans  ce  qui  leur  refte, 
et  d'en  avoir  le  figne  exterieur,  meme  plus  freque'mment 
que  les  auttes  hommes :  cette  partie  qui  leur  a  ete  laiffee, 
n'a  cependant  pris  qu'un  petit  accroiflement,  fi  la  caftra- 
tio'n  leur  a  ete  faite  des  I'enfance  ;  car  elle  demeure  a  peu 
pres  dans  le  meme  etat  ou  elle  etait  avant  I'operation.  Un 
cunuque  fait  a  I'age  de  fept  ans  eft,  a  cet  egard,  a  vingt 
ans  comme  un  enfant  de  fept  ans  :  ceux,  au  contraire» 
qui  n'ont  fubi  I'operation  que  dans  le  terns  de  la  puberte, 
ou  un  peu  plus  tard,  font  a  peu  pres  comme  les  autres 
hommes. 

Didionnaire  Raifonnee,  tome  vi.  p.  147. 

6  a  rab- 
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a  rabbit  in  high  breeding,  feparated  the  con- 
nexion which  the  fallopian  tubes  pofiefs  with 
the  ovaria,  by  cutting  out  about  |^th  of  an  inch 
of  each :  the  parts  healed  prefently :  the  vene- 
real appetite  was  not  only  deftroyed  for  the 
time,  but  it  could  never  be  made  to  return: 
he  kept  her  a  month  longer  in  a  ftate  of  high 
feeding,  and  admitted  her  to  the  male  a  fecond 
tinae,  but  the  fame  reludance  continued.  In 
another  cafe  he  merely  divided  the  tubes, 
without  cutting  out  a  porion  of  them  ;  and 
although  the  rabbit  was  in  a  high  breeding 
condition,  £he  never  could  be  excited  for  the 
fpace  of  three  months,'  notwithftanding  the 
frequent  folicitations  of  a  very  animated  buck. 
On  examination  after  death,  it  was  found  that 
the  divided  extremities  of  the  tubes  adhered 
firmly  to  the  loins,  and  that  the  canal  of  thofc 
parts  was  fo  perfectly  obliterated,  as  neither  to 
admit  air  or  quickfilver  to  pafs  through  :  and 
the  ovaria  themfelves  were  much  fmaller,  and 
Jiad  degenerated  from  their  natural  ftate. 

If  the  feparation  between  the  generating  and 
fexual  organs,  inftead  of  being  complete,  is 
partial  only,  there  is  a  diminution  only,  but 
not  a  total  obliteration  of  ocftrum. 

Exper, 
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Exper.  7.  Two  other  rabbits,  full  grown, 
and  perfectly  healthy,  had  one  of  the  tubes  di- 
vided: the  male  was  offered  to  them  feveral 
times  during  the  fpace  of  three  months  :  al- 
though they  generally  refufed,  they  received 
him  twice  or  three  times  each  during  this  in- 
terval, but  neither  was  impregnated. 

In  three  other  cafes  the  cellrum  was,  not- 
withftanding,  found  fo  ftrong,  that  there 
were  corpora  lutea  in  both  ovaria,  but  foetufes 
of  courfe  on  the  perfed;  fide  alone. 

It  would  therefore  appear,  that  whilft  a 
connexion  between  the  fexual  and  generating 
organs,  through  the  medium  of  the  uterus  and 
fallopian  tubes,  is  neceffary  to  excite  the  evo- 
lution, and  preferve  the  whole,  in  a  proper 
Hate,  after  they  are  evolved  j  that  the  ad  of 
fexual  intercourfe  is  the  neceffary  means  by 
which  their  fpecific  power  is  excited,  and  the 
ova  made  to  burft  from  their  inclofure  in  the 
veficles  with  which  the  ovaria  are  filled. 


CHAP. 
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C  H  A  P.  vii. 

OP  PROPAGATION  IN  THE  HUMAN  SPECIfiS, 

^he  Motives  iotally  different  from  thbfe  of  brutes — in  them  ti 
is  inJiinSl  luithout  choice  :  in  the  hunian  fpeciis  it  is  an  aB 
of  choice  y  from  an  exertion  of  reafon — the  evolution  of  riafoti 
frequently  anticipates  the  perfeEtion  of  the  organs — the  evolu-^ 
iion  of  the  organs  of  generation  fufpended  until  the  middle  pe- 
riod of  life — the  nymphs  and  hymen^  barriers  to  the  fexual 
aFl  ivheti  premature t 

From  whati  have  proved,  it  evidently 
appears,  that  the  means  By  which  the  propa- 
gation of  the  fpecies  is  efFeded,  is  far  more 
fimple  in  vegetables  than  in  brutes,  and  efpe- 
cially  than  in  thofe  of  a  higher  clafs  :  in  the 
former,  it  is  far  more  fimple,  and  confequently 
more  effectual,  becaufe  each  fyftem  poflefles 
the  totality  of  the  nieans  within  itfelf :  on 
the  contrary,  in  the  higher  order  of  animals, 
the  power  does  not  refide  in  one  fyftem  or  in 
one  fex,  but  in  two  different  fyftems  of  dif- 
ferent fexes.  Where  the  means  are  fo  compli- 
cated, 
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cated,  the  end  muft  confeqiiently  be  more  Un- 
certain; before  thefe  different  fyfteins  can 
unite,  the  fexes  muft  firft  be  diftinguiOied  and 
afcertained,  and  attachments  firft  formed  be- 
,tween  both.  It  is  the  confequence  of  thefe 
motives,  that  animals  of  the  fame  fpecies  pro- 
pagate with  each  other  in  preference  to  thofe 
of  a  different  clafs.  The  inftindlive  knowledge 
of  the  lower  order  is  of  the  moft  perfect  kind  ; 
becaufe,  as  I  faid  before,  the  relation  which  the 
organs  of  fenfe,  or  of  inftind,  bear  to  the  brainy 
or  organs  of  confcioufnefs,  is  the  relation  of 
power ;  the  weaknefs  of  reafon  therefore  yields 
to  the  impulfe  which  it  receives  from  the  organs 
of  fenfe,  becaufe  this  impulfe  cannot  be  counter- 
acted or  controuled.  As  we  proceed  from  the 
lower  to  the  higher  order  of  animals,  the  rela- 
tion that  fubfifts  between  the  organs  of  fenfe 
and  the  brain  proportionably  diminifhes :  where 
the  power  of  volition  is  more  ftrong,  the  in- 
ftindive  impulfe  is  proportionably  weak  ;  the 
power  of  both  becomes  as  it  were  balanced. 
But  when  we  afcend  to  the  human  fpecies,  the 
proportion  is  totally  reverfed  :  inftead  of  hav- 
ing large  organs  of  fenfe,  and  a  fmall  brain, 
there  is  a  large  brain,  and  organs  of  fenfe  com- 
paratively 
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paratively  fmall :  the  organs  of  fenfe  there- 
fore do  not,  becaufe  they  cannot,  convey  to 
the  mind  impreffions  equally  ftrong  as  thofe 
which  the  brute,  and  efpeclally  the  lower  fpe- 
cies,  are  wont  to  convey :  the  pre-eminent 
power  of  mind,  either  fuppreffes  or  fubdues 
the  impreflion  it  receives  from  the  organ  of 
fenfe,  an  d  adts  from  rational  motives  alone* 
In  the  human  fpecies  therefore — (I  fpeak  of  it 
in  its  improved  and  cultivated  ftate) — it  is  the 
Mind  ;  which  having  acquired  a  paramount 
and  prefiding  pov/er  over  the  organs  of  fenfe, 
renders  them  wholly  fubfervient  to  its  controul. 
The  adt  of  propagation  is  then  an  ad:  of  choice, 
not  of  neceffity;  it  is  then  that  Mind  feeks 
for  objeOis  congenial  to  its  own  nature ;  and 
where  more  attention  is  paid  to  mental  per- 
fedion  than  corporeal  beauty,  love  and  attach- 
ment enfue,  and  conftancy  between  the  fexes 
is  ever  the  diftinguilhing  charadteriftic  of  a. 
chafte  and  cultivated  mind :  this  is  the  true 
fource  of  moral  affedion,  and  the  only  bond 
of  conjugal  fidelity  *. 

«Ohf 

*'W*ith  a  view  of  (hewing  how  many  motives  are  nc- 
ceflary  for  men  who  lead  an  intellectual  life,  to  indulge 

in 
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"  Oh  f  happy  ftate,  where  fouls  each  other  draw^ 
Where  love  is  liberty^  dnd  nature  liw  \" 

If  tiie  a.dL  of  propagation  in  the  human 
fpecies  were  merely  an  animal  aft,  it  would 
begin  as  in  vegetables,  atid  in  the  lower  order 
of  brutes  :  it  would  only  begin  when  the  evo- 
lution of  tiie  orgiins  was  complete  :  it  would 
be  confined  to  particular  feafons,  and  it  would 
Ceafe  altogether  when  the  power  in  the  female 
to  conceive  was  at  an  end.  On  the  contrary^ 
if  it  were  totally  a  rational  aft,  the  difpofitiort 
in  ffiany  individuals  would  begin  before  the 

Jn  fexual  intercourfe,  and  how  readily  the  appetite  may 
be  naufeated,  I  fhall  ftate  what  a  literary  charadier  de- 
clared of  hinifelf :  he  declared,  that  he  never  had  been 
tempted  to  indulge  this  kind  of  appetite  but  once,  with  a 
very  pretty  girl  which  he  faw :  after  all  the  preliminary 
matters  had  been  arranged  between  them,  it  unluckily 
happened,  that  he  difcovered  flae  had  on  black  ftockings ; 
all  hunger  went  olF  from  that  moment,  and  he  could  not 
attempt  the  aftibn  he  had  intended  to  fulfil !  ! ! 

It  may  perhaps  be  departing,  in  fome  degree,  from 
the  gravity  of  the  fubje£l,  by  relating  the  above  cafe.  I 
conceive,  however,  that  authors  have  a  right  fo  illuftrate 
the  fulajeft  on  which  they  treat,  in  their  notes,  although 
not  exaflly  conformable  to  the  text ;  in  this  I  am  fanc- 
tioned  by  Gibbon  himfelf. 

fyftem 
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fydem  at  large  had  attained  a  fufficiency  of 
power  and  perfe(5tion*. 

The  evolution  of  reafori  in  the  humail 
frame,  although  it  is  very  different  in  differ- 
ent individuals,  often  anticipates  the  evolu- 
tion of  the  fyilem  in  general,  and  of  the 
organs  of  generation  in  particular.  Attach- 
ments are  formed  between  children  of  different 
fexes,  long  before  the  final  caufe  of  their  at- 
tachment can  pofTibly  be  attained :  it  vv^ould 
therefore  feem  to  have  been  with  a  view  of 
encouraging  the  moi^al  good  that  arifes  frorii 
thefe  attachments,  that  the  Deity,  in  the  fabri- 
cation of  the  humari  fpecies,  has  fufpended  the 
evolution  of  the  organs  of  generation,  until  the 
rational  power  is  fufficiently  matured  to  dired: 
the  organs  of  voluntary  motion  to  their  pro- 
per end.  The  eVolution  of  thefe  generating 
organs  is  progrefTive :  their  power  of  aQiod. 
either  does  not  begin,  or  at  icaft  is  not  per- 
fecfted,  until  the  organs  of  confcioufnefs  and  of 
voluntary  motion  are  fufficiently  matured  to 

*  With  fo  much  abhorrence  have  the  legiflators  of  mofl 
cfauntries  viewed  the  premature  cbntie6lion  of  men  with 
young  women,  that  the  mod  fevere  laws  have  been  en- 
adted,  and  death  itfelf  is  the  common  puniftiment  to  which 
the  violators  are  doomed. 

VOL.  ],  D  d  dired 
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(lirc£l:  the  fexual  organs  to  their  proper  ends : 
this  power  gradually  decreafes  at  the  latter 
period  of  life,  and  entirely  eeafesatthe  dotage 
of  old  age. 

If  the  female  of  the  human  fpecres,  were 
led  by  the  force  of  incKnation  to  fexual  inter- 
eourfe,  before  her  eoi^ftitution  had  acquired  a 
fufFiciency  of  ftrength  to  fupport  herfelf,  and 
the  ofF^ipring  flie  had  in  confequence  conceived, 
the  end  would  be  deftrudive  of  the  means : 
her  imperfection  and  weaknefs  would  prove 
inefficient ;  and  the  death  of  herfelf  and  of  her 
offspring  would  be  the  inevitable  confequence. 

To  avert  thefe  evils  from  taking  place,  the 
female  conftitution  is  guarded  by  various  re- 
ftraints  :  the  nymphae  are  too  fmall  j  the  hy- 
men is  too  large  J  refiftance  is  confequently 
increafed,  and  cannot  be  overcome  without 
inflicting  confiderable  violence  and  pain. — 
Thefe  peculiarities  in  the  humanframe  point 
out  an  unfitnefs  in  thofe  parts  to  be  employed 
at  too  early  a  period  of  life ;  they  conftitute 
the  external  barriers  as  it  were  in  the  female 
fyfteni,  by  which  fbe  is  prevented  from 
yielding  to  the  influence  of  inclination  when 
the  gratification  of  it  is  premature. 

Left 
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Left  however  thefe  reftraints  fhould  be 
furmOLinted,  and  fexnal  intercourfe  take  place, 
it  is  impofTible  for  conception  in  confequence 
to  enfiie  ;  unlefs  a  certain  aptitude  in  the  ute- 
fus  exifts,  and  its  evolution  be  fufficiently  at- 
tained. This  aptitude  is  manifefled  by  the 
procefs  of  Menstruation. 

Of  Menjiruatio'n. 

It  appears  to  me  to  be  the  diflihguifhing 
charaderiftic  of  the  rational  from  the  irrational 
animal.  In  vegetables,  or  in  the  lower  order 
of  brutes,  it  is  totally  unneceflary-j  becaufe  the 
propagation  of  the  fpecies  is  in  them  an  a6t  of 
neceflity,  not  of  choice  ;  and  when  it  is  over, 
the  attachment  between  the  fexes  immediate- 
ly terminates.  It  is  partly  neceflary  in  the 
higher  order  of  brutes,  whofe  adtions  are  guid- 
ed by  choice  as  well  as  neceflity,  but  it  is  to- 
tally necelTary  in  the  human  fpecies. 

The  exiftence  of  menftruation  is  a  teft  of 
corporeal  aptitude  to  fulfil  mental  indination ; 
its  ceffation  is  a  tefl  that  the  aptitude  is  gone^ 
although  the  inclination  remains  :  it  fufpends 
the  difpofition  to  fexual  union,  without  pre- 
venting mental  attachment.    If  the  inclina- 
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tlon  were  gratified  asfoon  as  it  arofe,  and  cOri- 
ception  enfued  ;  cr,  if  the  power  of  conceiv- 
ing lafted  as  long  as  the  incUnation,  it  is  very 
probable  that  it  would  begin  long  before,  and 
that  it  would  continue  long  after  the  perfec- 
tion of  the  maternal  fyftem.    It  is  probable 
that  it  would  be  the  very  reverfe  of  what  it 
is:  inftead  of  the  power  of  conception  being 
limited  to  the  middle  period  of  life,  it  is  very 
likely  that  it  would  be  in  the  extremes — in 
youth  and  in  old  age.    If  in  youth,  before 
the  perfeftion  in  the  organs  is  attaiii&d,  it  is 
irnpoffible  that  the  means  could  be  efficient  of 
the  end  :  the  maternal  fyftem  ought  to  be  per- 
fed:  herfelf,  before  fhe  can  be  the  caufe  of 
perfecting  :   {he    muft  herfelf  be  properly 
evolved,  before  fhe  can  be  a  fit  iaftrument  of 
evolving  another :  this  aptitude  Is  therefore 
known  by  the  procefs  of  menftruation. 

In  warm  climates,  menftruation  begins  and 
end$  fooner  than  in  the  temperate  or  cold  : 
in  cold  clinaates,  it  begins  and  ends  later  than? 
in  the  temperate  or  warm  :  in  warm  cli- 
mates, as  the  Eaft  Indies,  it  frequently  begins 
at  the  early  period  of  nine  years ;  the  apti- 
tude to  conceive  immediately  follows,  and  in- 
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fiances  are  frequent  of  women  being  mothers 
at  eleven  or  twelve  years  of  age. 

The  aptitude  to  conceive  ceafes  at  twenty-f 
five  or  thirty,  and  a  woman  may  be  faid  to  be 
borne  down  with  age,  when  Ihe  has  attained 
her  fortieth  year ;  fo  that  human  life  feems 
in  this  refpedt  to  refemble  vegetable  exift- 
ence,  the  rapidity  of  whofe  evolution  tends 
to  fhorten  and  limit  the  period  of  its  duration. 

That  the  uterus  is  the  organ  from  whence 
the  menftrual  difcharge  is  produced,  is  proved 
by  fa6is  too  decifive  to  be  rejected.  In  the 
cafe  of  inverfio  et  prolapfus  uteri,  the  capillary 
veiTels  that  terminate  on  the  furface  have  been 
feen  to  produce  it ;  and  in  cafes  of  the  imperfo- 
rated hymen,  where  the  menftrual  difcharge 
could  not  be  expelled, the  uterus  has  been  found 
diftended  wixh  an  accumulated  quantity. 

The  particular  periods  of  evolution  which 
the  organs  of  generation  in  different  animals 
fuftain,  extend  to  the  human  fpecies  alfo : 
(luring  the  period  of  infancy,  fuch  a  quantity 
of  blood  is  determined  to  the  uterine  fyftem,  as 
is  fufficient  for  its  prefervation  and  evolution 
alone  :  on  the  contrary,  when  it  is  arrived  at 
a  certain  age,  there  is  not  only  a  large  quaur 
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tity  of  blood  determined  to  the  uterine  fyftem 
for  the  purpofe  of  its  evolution,  but  of  fecre-* 
tion  alfo. 

It  is  with  a  view  of  preferving  this  aptitude 
in  the  human  fpecies  at  all  feafons,  not  like 
that  of  brutes  at  particular  feafons,  that  this 
increafed  determination  of  blood  is  found  fo 
frequently  to  return.  That  the  moral  motive 
may  find  no  impediment  in  attaining  its  final 
caufe,  by  any  imperfedion  or  inaptitude  in 
the  organs  through  which  it  is  to  be  obtained, 
this  increafed  determination  of  blood  on  the 
uterus  generally  takes  place  every  month,  and 
has  from  thence  received  the  appellation  of 
Menjiniation :  the  regularity  with  which  it 
returns,  has  been  generally  fuppofed  to  pro- 
ceed from  habit  or  cuftom. 

That  it  is  not  from  habit  is  proved  froni 
this,  that  it  begins  before  any  fuch  habit  ha^ 
exifted ;  and  that  it  does  not  continue  from 
habit  or  cuftom  is  proved  by  the  very  ceiTation 
of  it,  after  the  conftant  and  regular  repe- 
tition of  it  ought  to  have  eftablifhed  the  ha- 
bit in  a  moft  perfed  degree.  But  it  is  at  this 
very  period,  when  not  only  the  habit  of  its  re- 
petition, but  a  total  cefiation  alfo  is  found  to 

take 
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take  place.  Habit  therefore  can  never  replace 
that  which  no  habit  did  produce,  and  which 
ceafes  when  the  habit  ought  to  have  been  moft 
regularly  eftablilhed,  and  made  to  continue. 

Increafing  the  quantity  of  blood  in  particular 
parts,  is  the  means  which  the  principle  of  life 
employs  to  impart  an  increafed  degree  of 
power  to  them. 

The  increafed  quantity  of  blood  which  is 
determined  at  the  period  of  puberty,  to  the 
fexual  as  well  as  to  the  generating  organs,  ex- 
tends to  the  uterus  alfo  ;  to  the  fexual,  it  is  evi« 
dent  by  the  fudden  development  they  under- 
go :  to  the  ovaria,  it  is  proved  by  the  propor- 
tional increafe  th^y  like  wife  fuftain :  to  the  ute- 
rus, it  is  proved  by  the  effufion  that  takes  place. 
Although  inftances  are  occafionally  found  in 
this  country  when  menftruation  has  begun  at 
ten,  and  been  retarded  to  twenty  years  or  later, 
we  may  ftate  the  natural  period  of  its  com- 
mencement to  be  fifteen;  and  that  it  terminates 
at  forty-five  ;  fo  that,  if  we  fuppofe  the  natural 
life  of  a  woman  to  be  fixty  years,  it  may  be 
ftated  that  fhe  pofTefles  the  aptitude  to  generate 
exadly  half  the  period  of  her  exiftence.  Be- 
fore the  age  of  fifteen,  fhe  has  not  attained  a 

D  d  4  fufficiency 


OF  MENSTRUATION. 


fufHclency  of  power  to  nbnrifh  her  offspring 
^nd  herfelf ;  and  after  the  age  of  forty-five,  fhe 
retains  a  fiifKciency  of  power  for  the  fupport 
of  herfelf,  but  not  enough  for  herfelf  and  her 
offspring.    Since  then  menftruation  points  out 
the  aptitude  in  the  female  fyftem  to  conceive, 
it  is  very  evident  that  the  ceffation  of  it  is  a 
teft  of  the  inaptitude  of  the  uterus  to  nourilh 
and  retain.  If  the  power  of  conceiving  lafted 
longer  than  the  power  of  the  uterus  to  nou- 
rifh  and  retain,  the  power  would  be  illafory 
and  void  :  if  the  power  of  conception,  I  fay, 
lafted  during  the  period  of  old  age,  when  the 
maternal  fyftem  was  on  the  decline,  it  is  im-» 
poffible  that  flie  fliould  be  capable  of  fupport- 
jng  her  offspring  and  herfelf.    After  this  fyf- 
tem has  gone  through  the  full  period  of  its 
evolution,  and  when  its  powers  are  beginning 
to  decay,  the  generating  fyftem  in  general,  and 
uterus  in  particular,  firft  feels  the  change  ;  be- 
taufe,  if  the  aptitude  to  conceive  lafted  whilft 
the  fyftem  at  large  was  unequal  to  the  talk  of 
nouriftiing  the  maternal  and  foetal  conftitu- 
tions,  the  deftrudion  of  one  or  both  would 
be  the  inevitable  confequence.    Such  there- 
fore are  the  laws  by  which  the  different  parts 

of 
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of  the  animated  fyftem  are  governed,  that 
the  fpecific  powers  with  which  they  are  en- 
dowed, ceafe  hy  the  abftradion  of  the  means 
alone  by  which  they  were  produced;  the. 
quantity  of  blood  determined  to  the  uterus 
gradually  diminifhes  ;  inftead  of  a  plenitude, 
not  only  for  fecretion  but  for  nourifhment, 
there  is  a  bare  fufficiency  for  nourifhment,  but 
none  for  nourifhment  and  fecretion  together. 

N.  B.  The  limits  which  I  have  prefcribed 
to  myfelf,  prevent  me  from  enlarging  upon 
this  fubjedt,  and  from  inveftigating  the  different 
opinions  which  have  been  entertained  upon  it. 
From  what  I  have  faid  it  will  appear,  that  I 
conceive  it  to  arife  from  a  local  plethora,  and 
fioi  from  a  general  one  *, 

*  Sir  Clifton  Wintrlngham,  in  his  Experimental  Eiit 
iquiry,  infifts  very  ftrongly  on  the  difference  of  evolution 
that  takes  place  in  particular  parts  at  different  periods  of 
life  :  it  is  upon  thisdoclrine  alfo,  that  Dr.  Cullen  founded 
his  do^lrine  of  hsemorrhagy ;  it  is  the  part  of  his  vi'orlf 
that  feems  founded  on  true  phyfiological  knowledge ;  and 
■which,  by  the  bye,  he  principally  borrowed  from  Hoff- 
man. 


CHAP. 


OF  THE  GENERATING  ORGAN§ 


C  H  A  P.  VIII. 

OP  THE  TESTES,  OR  GENERATING  ORGANS  OF 

THE  MALE. 

Of  the  defcent  of  the  tefles  into  the  fcrottm — affeBed  by  the  di" 
mitiutioti  of  the  ligament  to  which  they  are  attached — its  fpe- 
afic  power  retarded  till  the  middle  period  of  life—the  anato- 
micalflruBureof  the  generating  and  fextial  organs  defcribed 
—of  the  fpecific  aBion  of  the  penis— by  what  means  produced 
—the  meatis  by  which  it  returns  to  its  collapfed flatCy  ^c. 

T  H  E  progreflive  evolution  which  the  ge- 
nerating organs  of  the  male  undergo,  is  not 
lefs  obvious  than  thofe  of  the  female;  not 
only  with  refped:  to  adtion  and  fize,  but  to 
fituation  alfo.  The  teftes  are  two  in  number  : 
in  point  of  fituation  they  are  totally  different 
in  the  foetal,  from  what  they  are  in  the  adult 
ftate.  In  the  foetal  ftate,  they  are  placed  im- 
mediately below  the  kidneys ;  the  pofterior 
part  refting  on  the  anterior  furface  of  the 
pfose  mufcles,  covered  over  by  the  perito- 
naeum, with  which  the  whole  abdominal 
cavity  is  lined.  The  teftes  afford  attach- 
ment 
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ment  to  a  ligament  of  a  pyramidal  fhape  ;  the 
bafe  or  broad  part  of  which  adheres  to  the  in- 
ferior portion  of  the  teftes  :  the  body  of  this 
ligament  pafTes  through  the  rings,  formed  by 
a  feparation  of  the  ligamentous  fibres  of  the 
external  oblique  mufcles,  to  which  it  is  at- 
tached ;  and  its  apex  finally  terminates  in  the 
cellular  fubftance  with  which  the  fcrotum  is 
lined  *. 

This  ligament,  which  I  have  juft  defcribed, 
feems  to  have  ufually  attained  the  full  perfec- 
tion of  its  evolution,  in  length,  breadth  and 
thicknefs,  when  the  early  period  of  feven  or 
eight  months  of  geftatiojn  is  expired.  So 
confiderable  indeed  is  the  magnitude  which  it 
has  then  attained,  that  the  annular  opening  of 
the  external  oblique  mufcle  is  contiderably 
^enlarged,  in  confequence  of  the  diftenfion 
which  the  ligament  affords :  the  peritonjEura 
which  lines  the  abdominal  cavity  in  general 
in  an  even  and  regular  manner,  is  particularly 
loofe  at  this  point,  and  dips  as  it  were  a  little 
way  through  the  opening  itfelf. 

*  The  whole  of  the  bafe,  and  as  much  of  the  body  of 
this  ligament  as  reaches  the  annular  opening,  is  lined  by 
fhe  peritonaeum  alfo. 

3  After 
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After  the  perfed  evolution  of  this  ligament 
h  attained,  and  which  generally  happens  at  the 
period  I  have  defcribed,  it  gradually  dimi- 
nifhes  and  contracils  in  fuch  a  manner,  that 
the  extremities,  which  were  at  a  confiderable 
diftance  (the  bafe  which  was  attached  to  the 
t^eftes  fituated  in  the  loins,  and  the  apex  to  the 
cellular  fubftance  in  the  fcrotum),  approxi- 
mate each  other ;  but  the  bafe  and  apex  of 
this  ligament  cannot  approximate  each  other 
without  the  teftes  fuffering  alfo  an  alteration 
in  their  fituation.  It  therefore  happens,  that 
whilft  the  ligament  diminifhes  in  length  by  the 
contraction  *  it  undergoes,  the  teftes  covered 

1 

by  the  peritonaeum  are  dra^Hrn  down  fromtheir 
original  refidence  upon  the  pfose  mufcles  to- 
wards the  annular  opening  :  in  their  pafTage 
through  this  opening,  they  not  only  carry  the 
covering  which  they  had  received  in  the  loins 
from  the  peritonaium,  but  the  fold  alfo  of  the 

'*  We  have  exaftly  a  parallel  Inftance  of  this  kind  of 
contra£lion,  in  the  iranfition  of  the  tadpole  to  the  condir 
tion  of  a  frog  :  m  the  fivfl:  (late  it  feeds  upon  vegetable 
food,  and  tlieinteftines  are  remarkably  long  ;  as  it  evolves, 
it  lives  upon  animal  food  and  infeds,  and  the  inteftine? 
then  contra£l  and  become  remarkably  fliort. 

peritoneum 
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peritoneum  tliatdipped  into  theabdomlnilring; 
the  firfl;  of  thefe  coats  may  be  called  tunica 
▼aginalis  reflexa  ;  the  fecond,  tunica  vaginalis. 
After  the  teftes  have  pafled  through  thefe 
openings,  a  complete  union  takes  place  at  the 
upper  extremity,  fo  that  the  teftes  are  involved 
and  protefled  as  it  were,  like  a  head  in  a 
double  night-cap ;  the  diftenfion  v/hich  the 
ligament  gave  to  the  fibres  of  the  external  ob- 
licjue  mufcle  is  then  removed;  thefe  fibres  pro- 
greffively  evolve,  and  fo  completely  clofe  the 
aperture  that  fubfifted  before,  that,  when  the 
foetal  ftate  ends,  and  the  adult  begins,  the 
palTage  is  in  general  completely  obliterated, 
and  the  abdomen  and  fcrotum  form  two  fe- 
parate  and  diftindl  cavities  • 

Although 

*  Before  the  obliteration  between  thefe  two  cavities  has 
taken  place,  it  is  very  clear,  that  if  there  fliould  happen 
to  be  any  part  of  the  abdominal  contents  pafs  through  the 
annular  opening,  fuch  fubftance  v/ould  be  in  dirett  con- 
tadl  with  the  tunica  albuginea  :  it  is  this  difeafe  which 
Haller  has  called  hernia  congenita.  On  the  contrary,  ia 
the  adult  ftate,  after  the  annular  opening  has  been  clofed  ; 
if,  through  violence,  any  portion  of  the  abdominal  con- 
tents fliould,  pafs  tlirough  the  opening,  it  carries  before  it 
the  peritonaeum  with  which  the  abdominal  cavity  is  lined; 
and  this  portion  of  the  peritonaeum  it  is  which  forms 

what 
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Although  the  teftes  have  reached  their  ul- 
timate deftination  in  the  fcrotum,  when  the 
adult  ftate  hegins,  it  appears  that  in  point  of 
magnitude  and  adion,  their  evolution  is  evi- 
dently more  retarded  than  the  evolution  of 
many  other  parts  of  the  fyftem  ;  they  how- 
ever become  progrefTively  unfolded,  more  ef- 
pecially  as  the  period  of  infancy  terminates, 
and  that  of  puberty  begins  :  at  that  period 
they  are  fo  far  perfected,  that  they  pofTefs  the 
capacity  of  having  the  fpecific  povser  with 
■which  they  are  endowed,  of  being  difplayed 
into  energy  by  the  operation  of  thofe  caufes 

•wh^Lt  is  czllcd  the  dermal  flic:  in  both  cafes,  therefore,  ihe 
proximate  caiife  of  hernia  is  a  dilatation  of  the  ligamentous 
fibres  of  the  external  oblique  mufcles,  arifing  either  from 
an  original  mal-conformation  without  any  external  vio- 
lence, or  from  external  violence  producing  a  mal-coiifor- 
mation  of  the  parts.  I  cannot  detail  here  the  exciting 
caufes  which  produce  this  proximate  caufe,  or  the  fymp- 
toms  or  efFefts  which  are  in  confequence  produced.  The 
pafTage  of  the  omentum  or  inteftine  through  the  opening, 
and  its  exiftence  in  the  inguen  or  fcrotum,  is  an  efFcdt 
only,  and  not  the  proximate  caufe,  as  is  generally  fup- 
pofed. 

N.  B.  It  is  a  little  furprifing,  that  Dr.  CuUen,  in  his 
Nofology,  inftead  of  making  hernia  the  firft  in  point  of 
clalTificationj  fhould  make  it  the  very  laft. 

nccefTary 
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tleceOary  for  that  purpofe  ;  and  when  this  Is 
the  cafe,  a  fluid  is  formed  which  has  received 
the  appellation  of  Semen  *. 

The  teftes  are  plentifully  fupplied  with 
nerves.  The  blood  with  which  the  teftes  are 
fupplied,  comes  from  two  trunks :  they  ^rife 
from  the  aorta ;  in  both  it  is  called  fpermatic  : 
the  trunks  of  the  fpermatic  arteries  progref^ 
fively  evolve  with  the  teftes,  and  become 
elongated  as  they  proceed  from  the  loins  to 
the  fcrotum.  After  the  fpermatic  arteries  have 
palTed  through  the  abdominal  ring,  they  di- 
vide into  two  branches ;  each  branch  appears 
deftined  to  perform  a  diftindt  and  feparate 
office  ;  the  one  fupplies  with  blood  the  tunica 
vaginalis  and  furrounding  parts,  the  other  en- 

*  It  appears,  dierefore,  that  the  generating  organs  of 
the  male,  like  thofe  of  the  female,  are  fufpended  until  the 
mind  is  fufficiently  matured :  if  they  were  evolved  and 
perfected  before  the  power  by  which  they  were  defigned 
to  be  excited,  and  to  "which  it  is  intended  they  fliould  be 
fubfervient,  they  might  be  excited  to  a£lion  by  improper 
caufes ;  by  a  defire  of  union  perhaps  with  the  brute,  ra- 
ther than  with  the  human  fpecies ;  with  the  male,  per- 
haps, rather  than  with  the  female  ;  in  fliort,  it  is  fcarcely 
to  be  conceived  what  mverfion  and  perverfion  of  a(5lion 
might  enfiie. 

ters 
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ters  the  body  of  the  teflis  itfelf :  after  thi^ 
branch  has  entered  the  fubllance  of  the  teflis^ 
it  fuftains  confiderable  alteration  in  its  ftruc- 
ture,  by  the  repeated  convolution  it  undergoes, 
it  is  increafed  in  length  in  the  proportion  of 
three  to  one,  it  lofes  its  ligamentous  coat,  and 
confequently  collapfes  like  a  vein. 

As  its  length  is  increafed  by  the  effeift  of 
thefe  convolutions,  its  capacity  proportionably 
decreafes,  until  its  final  termination  into  tubes 
which  are  called  iubuli  feminifcri  :  the  term 
of  tubes,  which  has  been  given  to  this  part, 
would  feem  to  be  with  a  view  of  diftinguifh- 
ing  the  fituation  of  one  part  from  another : 
and  not  from  any  idea  that  it  performed 
any  different  ofi^ce ;  becaufe  the  fpermatic 
artery  continues  by  dire<5t  continuity,  without 
any  intermediate  follicular  ftrudure,  from  the 
one  into  the  other.  Such  is  the  infinite  mi- 
nutenefs  v/ith  which  the  fpermatic  artery  di- 
vides and  fubdivides  in  thefe  parts,  that  Dr< 
Monro  is  of  opinion  that  thefe  tubes  amount 
to  3,000  in  number,  and  that  the  length  of 
each  is  ten  feet ;  fo  that,  if  the  whole  of  them 
were  extended  in  one  line,  the  aggregate 
length  would  meafure  30,000,  whilft  the  in- 
ternal 
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ternal  capacity  would  not  exceed  the  looth  of 
an  inch. 

After  thefe  tubes  are  fegregated  into  this 
multitude  of  parts,  it  is  fuppofed  that  they  gra- 
dually congregate  together,  forming  a  fine  vaf- 
cular  net- work,  and  which  is  therefore  called 
rete  teftis  :  thefe  vefTels  progreffively  increafe 
in  fize  and  decreafe  in  number^  until  We  find 
them  limited  in  general  to  ten  or  twelve  ;  and 
they  are  then  called  vafa  efferent ia. 

The  vafa  efferentia  proceed  upward,  and 
form  the  epididymis  :  the  tubes  of  which  the 
epididymis  is  formed  are  greatly  convoluted 
alfo ;  for  if  the  whole  be  unravelled,  it  may 
be  extended  to  thirty  feet  in  length  :  the  vafa 
efferentia  do  exa6tly  the  oppofite  to  what  we 
have  defcribed  the  tubuli  feminiferi :  the  tu- 
buli  feminiferi  increafe  in  number  and  decreafe 
iti  magnitude ;  on  the  contrary,  the  vafa 
efferentia  increafe  in  magnitude  and  decreafe 
in  number,  until  they  finally  terminate  in  one 
veiTel  called  vas  deferens. 

The  vas  deferens  in  ftru6lure  Is  turgid  and 
flrbhg  ;  and  although  this  one  vefTel  is  deftined 
to  receive  the  whole  contents  which  the  mul- 
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titude  of  velTels  convey  which  I  havedefcribed', 
the  internal  diameter  of  it  is  very  fmall 

It  gradually  enlarges  in  its  progrefs  ;  and 
after  pafling  through  the  abdominal  ring, 
proceeds  towards  the  pofterior  and  inferior 
part  of  the  bladder  of  urine  ;  the  internal  fur- 
face  becoming  extremely  cellular,  fomewhat 
like  a  honeycomb,  before  its  final  termination^ 
at  the  verumontanum. 

The  venimontaniim  is  a  little  eminence 
placed  upon  the  internal  furface  of  the  pro- 
ftate  gland. 

The  proftate  gland  is  fituated  under  the 
oiTa  pubis,  and  conftitutes  the  beginning  of 
the  urethra :  in  figure  it  is  like  a  chefnut ;  ia 
{lru£lure  very  vafcular,  and  containing  differ- 
ent follicles,  from  whence  a  thick  cream-like 
fluid  is  fecreted  :  this  fluid  is  conveyed  from, 
thefe  follicles  by  ten  or  twelve  excretory  duds 
into  the  urethra. 

The  urethra  is  a  canal  of  a  membranous 
ftrudlure,  and  plentifully  fupplied  with  glands : 

*  We  may  therefore  be  led  from  thence,  in  fome  de- 
crree,  to  conceive  the  infinite  minutenefs  of  thofe  veflels, 
and  the  wonderful  exility  of  the  fluid  they  contain  and 
convey. 
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it  arifes  from  the  neck  of  the  bladder,  and 
terminates  at  the  extremity  of  the  penis,  which 
is  called  glans,  and  from  its  expanded  form 
has  received  the  additional  appellation  of  co- 
rona glandis  i  from  the  whole  furface  of  the 
corona  glandis  a  great  number  of  ners^es  have 
their  origin,  and  which  render  this  part  ex- 
ceflively  fenfible.  Conneded  with  this  high 
degree  of  fenfibility  which  the  glans  poflelTes, 
in  confequence  of  the  quantity  of  nerve  it 
contains,  it  is  endued  with  the  capacity  of 
very  great  diftenfion  alfo. 

In  its  collapfed  ftate  it  is  covered  over  by  a 
duplicature  of  the  fkin,  called  preputium ; 
there  is  conned:ed  not  only  with  the  glans, 
but  with  the  urethra  alfo,  a  body  of  a  cellular 
ftrudure,  that  has  received  the  additional  ap- 
pellation of  corpus  fpongiofum:  this  cellular 
appearance  feems  to  arife  from  the  convoluted 
ftate  of  the  velTels  it  contains  when  the  penis 
is  in  a  flaccid  ftate. 

From  the  under  furface  of  the  corpus  fpon- 
giofum, on  each  fide  of  the  urethra,  there  are 
two  bodies  which  are  diftino-uiflied  for  the 

o 

fponginefs  of  their  texture,  and  are  therefore 
called  corpora  cavcrnofa. 

E  e  J3  They 
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They  are  compofed  of  an  afTemblage  of 
fmall  cells,  placed  in  the  collapfed  ftatc  of  the 
parts  contiguous  to  each  other,  but  which  pof- 
fefs  the   capacity  of  confiderable  diftenfion. 
When  they  are  excited  to  action  there  is  a  free 
communication  between  the  corpus  caverno- 
fum  of  one  fide,  and  the  corpus  cavernofum 
of  the  other,  by  frequent  interfedlions  fimilar 
to  the  teeth  of  a  comb,  and  which  is  there- 
fore called  peEien:  thefe,  bodies  are  attached 
to  the  olTa  pubis  by  a  ligamentous  union  :  the 
whole  of  thefe  parts  are  fupplied  with  blood' 
from  four  arteries  which  arife  from  the  iliacs, 
and  are    called  pudendal  :    each  pudendal' 
trunk  divides  into  two  branches  :  one  branch 
on  each  fide  ramifies  upon  the  dorfum  penis, 
and  upon  the  fuperficial  parts  of  the  corpora 
cavernofa  in  general  as  far  as  the  glans  itfelf: 
the  other  trunk  fuppHes  the  corpus  fpongiofum 
in  particular  with  a  more  abundant  quantity  of 
blood  for  .its  nourilhment  and  fupport :  the 
other  two  pudendal  trunks  dip  into  the  cells 
of  the  corpora  cavernofa:  inftisad  of  being  fub- 
fervient  to  the  nouriQnnent  and  fupport  of  the 
penis,  they  are  the  necelTary  means  by  which 
its  fpecific  adion  is  produced. 

Of 
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Of  the  fpccljic  AEl'ion  of  the  Fenis. 

No  doubt  can  fubfift,  but  that  there  are  va- 
rious means  by  which  the  fpecific  aftion  of 
the  penis  may  be  excited:  the  natural  one 
proceeds  from  the  influence  which  the  mind 
has  upon  thefe  parts,  by  which  an  increafed 
quantity  of  blood  is  determined  into  them : 
we  know  this  to  be  the  fa£t,  but  the  caufe 
why  it  takes  place  feems  involved  in  confider- 
able  obfcuricy.  It  can,  I  conceive,  be  only 
explained  by  the  relation  that  fubfifts  between 
the  nervous  and  the  vafcular  fyftem,  and  the 
degree  of  power  which  the  one  feems  to  pof • 
fefs  over  the  other.  This  relation  of  power 
which  the  nerves  polTefs  over  the  vafcular 
fyftem,  is  proved  by  various  inftances  j  it  is 
proved  by  a  blufli  in  the  cheek,  from  a  confci- 
oufnefs  of  fhame ;  by  an  increafed  fecretion 
of  faliva ;  from  the  greedinefs  of  the  ap- 
petite, efpecially  if  it  be  further  excited  by  the 
imprefTion  of  flavour,  which  the  mind  may  re- 
ceive through  the  olfadlory  fenfe.  And  finally 
jt  is  proved  by  the  changes  which  the  penis 
jtfelf  fuftains,  either  from  the  fenfuality  of 
the  imagination  alone,  or  more  efpecially  from 

E  e  3  the 
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the  intercourfe  and  converfation  of  an  agree- 
able woman,  when  a  vehement  defire  for  fexual 
union  exifts  :  it  is  thus  that  the  fenfibilily  of 
the  nerves  with  which  the  corona  glandis  is 
fupplied  is  greatly  increafed. 

The  trunks  of  the  pudendal  artery  which 
I  have  defcribed,  as  being  more  efpecially  fub- 
fervient  to  the  fpecific  adion  of  the  penis, 
have  an  increafed  quantity  of  blood  deter- 
mined into  them,  the  various  ramifications 
which  proceed  from  thofe  trunks  become  dif- 
tended,  and  the  cells  of  the  corpora  cavernofa 
filled  with  blood  :  the  velTels  with  which  the 
corpus  fpongiofum  is  fupplied,  undergo  the 
fame  addition  alfo :  it  is  by  the  increafed  quan- 
tity of  blood  which  is  effufed  into  the  parts 
I  have  mentioned,  that  the  penis  becomes, 
changed  from  its  flaccid  and  pafTive  ftate,  its 
capacity  enlarged,  and  eredion  the  effed  uU 
timately  produced  *. 

This  condition  of  the  penis  conftitutes  the 
neceffary  means,  by  which  the  fpecific  adion 

*  The  different  mufcles  with  which  thfe  penis  is  fup- 
plied, all  co-operate  in  propelling  the  blood  forward 
and  perfefting  this  ftate  :  viz.  the  two  ere£tores  penis, 
acjceleratores  urinje,  and  tranfverfus  perinxi. 
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of  the  foecundating  organs  of  both  fexes  is 
excited  to  perforin  the  adlions  which  are  ef- 
pecially  allotted  to  them  :  in  the  female,  the 
evolution  of  the  ova  from  the  veficles  which 
the  ovaria  contain ;  in  the  male,  the  fecre- 
tory  power  of  the  teftes,  and  the  produdion 
of  feme?!.  It  is  unnecelfary  for  me  to  detail 
the  fenfible  properties  of  femen,  as  many  have 
attempted  -to  do  :  fome  have  fought  to  find 
out  its  virtues  by  the  ftink  It  is  faid  to  im- 
part ;  others  by  the  flavour  ;  fome  by  its  co- 
lour, and  others  again  by  its  confidence  :  it 
is  however  very  evident  to  me,  that  its  power 
does  not  refide  in  any  of  the  fenfible  proper- 
ties it  contains,  and  that,  if  it  were  analyfed,it 
would  yield  the  fame  produd  as  mucus  or 
faliva  ;  or  perhaps  like  the  interflitial  fluid  it- 
felf.  It  is  not  therefore  in  the  chemical  qua- 
lities which  thefe  different  fubftances  pofTefs  in 
common  with  each  other,  that  we  are  to  feek 
for  the  fpecific  and  particular  power  of  each  : 
the  fenfible  qualities  of  each  conilitute  the  ve- 
hicles only  through  which  the  energy  of  the 
fpecific  power  is  imparted,  and  are  the  media 
only  through  which  it  is  exerted.  Semen  is 
the  recipient  by  which  the  paternal  character  is 

}L  e  4  received, 
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received,  and  the  penis  conftitutes  the  medlura 
by  which  it  is  conveyed  to  the  ovum  which  the 
female  evolves.    It  would  feem  a  neceffary 
confequence,  that  this  recipient  fhould  be  in 
its  nature  moft  fubtle  and  refined ;  in  order 
that  the  thing  receiving  (the  femen)  fhould  be 
accommodated  to  the  principle  received  (Life). 
It  is  no  doubt  with  a  view  to  this  principle  fo 
univerfally  true,  that  it  admits  not  of  any  one 
exception,  that  the  foecundating  organs  of  the 
male  are  fo  particularly  conflrud;ed  ;  the  tu- 
buli  feminiferi,  fo  infinitely  fmall,  that  none 
but  the  moft  rare  particles  of  blood  can  be  per- 
mitted to  flow  through  ;  and  the  whole  excre- 
tory du6t  correfpondent  in  its  fabric.  When 
1  reflect  on  the  ceconomy  and  ufe  of  thefe 
parts,  I  -am  led  to  doubt,  whether  femen  be 
that  thick  opaque  fubftance  it  is  defcribed  to 
be  :  on  the  contrary,  I  fufpeft,  that  it  is  as  te- 
nuous and  fubtle  as  the  cavities  by  which  it 
is  contained,  that  it  may  correfpond  to  the  im- 
material nature  of  the  living  principle  which 
it  is  deftined  to  receive,  and  that  the  fluid 
which  the  veficula;  feminales  produce  is  the 
vehicle  in  which  the  femen  is  involved,  which 
gives  it  confiftency  and  bulk,  and  through 

which 
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wliich  It  is  conveyed  from  one  fex  into  the 
other. 

The  Dcficida: femhiah^  are  two  in  number, 
fituated  on  each  fide  of  the  vafa  deferentia : 
the  peritonseal  covering  they  receive,  imparts 
a  fmoothnefs  to  their  external  furface :  pn  the 
pontrary,  the  internal  one  is  extremely  cellu- 
lar ;  the  cellular  procefTes  go  off  with  conli- 
derable  uniformity,  in  lateral  diredions ;  they 
bear  a  very  ftrong  refemblance,  in  point  of 
fhape,  to  the  cells  I  have  defcribed,  as  exifting 
at  the  termination  of  the  vafa  deferentia; 
but  they  differ  from  them  by  the  extent  pf 
their  magnitude  :  the  internal  furface  is  lined 
by  a  membrane  which  is  particularly  vafcular, 
as  is  manifefted  by  the  appearance  it  difplays 
when  properly  inje<^led  by  a  coloured  fluid. 
Not  the  analogy  alone  that  fubfifts  between  the 
internal  fabric  of  the  vafa  deferentia,  and  of 
the  veficles,  but  the  contiguity  of  their  fituation 
alfo,  would  feem  to  fhew  that  they  are  deflined 
to  co-operate,  and  be  fubfervient  to  one  and  the 
fame  office.  There  are  various  clafles  of  ani- 
mals that  are  deftitute  of  thefe  veficles,  and 
where  the  vafa  deferentia  anfwer  the  purpofe 
altogether. 

In 
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In  birds,  the  vas  deferens  terminates  at  once 
by  an  open  orifice;  and  there  are  fome. carni- 
vorous quadrupeds,  as  lions,  cats,  bitches,  and 
a  variety  of  othejs,  where  the  veficles  are  alto- 
gether wanting ;  and  in  thofe  fyftems  where 
they  are  found  to  exift,  there  is  a  confiderable 
difference  in  their  internal  ftrudure,  and  in 
the  extent  of  their  furface  ;  the  figure  vary- 
ing from  a  fimple  bag  with  one  cell,  to  the 
complicated  figure  we  behold  it  in  the  human 
ipecies.    Not  only  the  difference  of  its  ap- 
pearance, but  the  termination  of  the  excretory 
duO:  varies  alfo.    In  fome  animals,  as  the  bat, 
beaver,  dormoufe,  rabbit,    guinea-pig,  bull, 
horfe,  monkey,  &c.  there  fubfifts  no  commu- 
nication between  the  vafa  deferentia  and  thfe 
veficulse  feminales  ;  the  excretory  duct  of  the 
former  terminates,  feparate  and  diftind  froni 
the  excretory  dud:  of  the  latter ;  fo  that  if  an 
injedion  be  paffed  into  the  one,  it  will  not 
permeate  and  fill  the  other.  On  the  contrary, 
in  the  human  fpecies,  although  the  commu- 
nication is  an  indired  one,  it  does  fubfift; 
the  excretory  duds  of  both  are  fo  united,  that 
when  an  injection  is  thrown  from  the  vas  de- 
ferens, part  of  it  will  regurgitate  and  fill  the 

veficulgs 
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veficulse  feminales,  and  the  remainder  pafs 
into  the  urethra;  the  excretory  dud  dimi- 
jiifhes  in  capacity  towards  its  termination  at 
the  verumontanum  ;  fo  that  it  is  poffible  that 
regurgitation  may  take  place  into  the  vericulx 
feminales.  The  paflage,  however,  from  the 
vas  deferens  to  the  urethra  is  dired  ;  from  the 
vafa  deferentia  to  the  veficulas  feminales,  it  is 
an  indirect  one  :  it  is  not  therefore  warrantable 
to  fuppofe,  that  thefe  bodies  are  deftined  to 
be  the  immediate  recipients  of  femen  ;  but  on 
the  contrary,  that  they  themfelves  fecrete  a 
fluid  which  unites  at  the  termination  of  the 
vas  deferens,  during  the  fexual  a£t,  with  the 
femen  ;  by  means  of  which  the  whole  is  per- 
fected. It  is  probable  that  the  verumontanum 
is  furrounded  by  a  fphinCter  mufcle,  too  fmali 
indeed  to  be  deteded,  but  fufficiently  ftrong  to 
retain  (within  certain  limits)  the  foecundating 
fluid;  but  when  the  accumulation  of  it  is  too 
abundant,  the  refilling  power  of  the  parts 
yields  to  the  prelfure  they  fuftain  ;  relaxation 
enfues,  and  the  whole  of  the  foecundating 
fluid  palTes  from  the  excretory  dud:  of  the 
teftes  and  veficles  (of  which  the  urethra  may 
be  confidered  as  a  part)  into  the  fexual  organs 

of 
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of  the  female  frame ;  from  whence  we  may 
prefume  it  is  conveyed  through  the  medium 
of  the  uterus  into  the  fallopian  tubes,  that  it 
may  be  ultimately  applied  to  the  furface  of  the 
ovaria  ;  the  final  caufe  of  fexual  intercourfe  at- 
tained, and  foecundation  produced. 

There  are  various  mufcles  which  are  con- 
neded  with  the  parts  I  have  defcribed,  that  all 
confpire  to  produce  this  effect ;  the  cremafter 
mufcle,  which  arifes  from  the  inferior  portion 
of  the  teftes,  and  terminates  along  the  fperma- 
tic  chord,  tends  by  its  adion  to  propel  the  fe- 
men  upwards  from  the  teftes  to  the  vafa  de- 
ferentia:  the  levatores  ani,  by  prelTmg  the 
veficulas  feminales,  ad  to  evacuate  the  fluid 
which  the  veficles  contain  :  the  ejedores  fe- 
minis  (i.  e.  the  acceleratores  urinas)  propel  by 
the  power  of  their  contradion  the  whole  of 
the  foecundating  fluid  into  the  urethra:  and 
finally,  the  eredores  penis,  by  prefiing  the 
crura  and  corpora  cavernofa  of  both  fides 
againft  each  other,  diminifli  the  capacity  of 
the  urethra,  to  the  total  obliteration  of  this 
canal. 

I  am  aware  that  great  difficulty  exifls  to  af- 
certain  the  fad,  whether  femen  do  or  do  not 

pafs 
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pafs  Into  the  uterus.  I  fliall  not  avail  myfelf 
of  the  neceffity  that  would  abfolutely  fubfifty 
if  Leuwenhoek's  obfervation  were  true,  that 
animalcules  exift  in  the  femen,  becaufe  I  am 
convinced  that  ihofe  obfervations  are  falfe.  I 
muft  however  olrferve,  that  the  immortal  Hal- 
kr  faw  femen  once  in  the  uterus  of  a  flieep, 
although  he  could  not  detccl  it  in  many  other 
animals  which  he  examined.  Verheyneus 
faw  it  in  a  cow ;  but  the  fa6ls  which  feem  to 
bear  more  ftrongly  upon  the  cafe,  were  af- 
certaineJ  by  Ruyfch.  He  opened  the  bodies  of 
two  women,  who  died  immediately  after  the 
fexual  a6t :  one  of  them  had  been  difcovered 
in  the  adl  of  fornication,  and  killed  by  her 
hufband  :  in  the  other,  a  common  foldier  had 
connection  with  a  profcitute,  and  after  the  con- 
nedtion  was  ended  he  was  felzed  WMth  a  vio- 
lent fury,  and  flew  her.  In  both  cafes  he  de- 
clared, that  he  not  only  found  femen  in  the 
uterus  but  in  the  tubes  alfo.  And  finally  I 
have  been  informed  that  Mr.  Hunter,  having 
feen  a  bitch  in  a  ftate  of  union  with  a  dog^ 
killed  her  at  once  by  cutting  the  fpinal  marrow 
afunder  :  on  examining  the  uterus,  he  found 
that  it  dkl  contain  femen. 

The 
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The  clofe  and  endearing  relation  which  the 
individuals  of  the  human  fpecies  bear  to  each 

^  other  in  fociety,  prevents  the  fame  obfervations 
from  being  made  upon  them  that  we  have  de- 
tailed upon  the  brute  creation  :  we  may  how- 
ever prefume,  fmce  the  end  is  attained  by  the 
fame  means,  that  the  fame  proceffes  take  place, 
and  that  the  fame  alterations  are  obfervable  in 
the  organs  of  both.  If  the  conclilfion  be  true, 
that  in  different  animals  corpora  lutea  are 
often  formed  without  impregnation,  it  may 

'    become  a  queftion,  whether  a  corpus  luteum 
might  not  exift,  in  forae  folitary  cafes,  in  the 
female  of  the  human  fpecies  without  impreg- 
nation alfo  ;  in  confequence  of  the  influence 
of  oeftrum,  arifmg  from  the  vehement  force 
of  paffion,  encouraged  and  induced  by  par- 
ticular means.    I  ftate  it  as  a  matter  of  curi^ 
ous  enquiry  more  than  of  real  utility.  "  Nul- 
lum corpus  luteum,"  fays  Haller,  "  in  virgine, 
nullum  in  virgineis  animantibus  unquam  ob- 
fervavi."    It  muft  however  be  obferved,  that 
Dr.  Haighton,  whofe  accuracy  of  obfervation 
and  extent  of  anatomical  knowledge  are  welt 
known  to  me,  and  who  fides  in  opinion  with> 
Baron  Haller,  fays,  "  that  he  has  feen  more 
I  than 
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than  once  a  recently  formed  corpus  luteum  in 
the  human  fubjed  without  a  foetus ;  nay,  everi- 
in  a  fubjed  where  there  has  been  a  kind  of 
hymen  :  but  he  adds,  that  the  uterus  in  thefe 
cafes  has  borne  the  marks  of  an  early  and  re- 
cent abortion 

When  the  crifis  is  accomplifhed,  the  fpe- 
eific  a£lion  of  the  different  parts  terminates, 
and  a  general  languor  of  the  fyftem  enfues. 
The  pudendal  arteries,  which  conveyed  an  in- 
creafed  quantity  of  blood  to  the  corpora  ca- 
vernofa  and  corpus  fpongiofum,  and  through 
which  they  were  filled  and  diftended,  from 
over  diftenfion  become  weakened  and  exhauft- 

*  I  by  no  means  deny  the  poflibility  of  impregnation 
taking  place  whilft  the  hymen  continues  perfe£l.  I  know- 
it  has  happened,  and  vVas  witnefled  by  a  medical  gentleman 
with  whom  I  am  acquainted.  When,  however,  we  con- 
neft  the  exiftence  of  an  hymen,  and  of  a  corpus  luteum, 
nvithout  a  foetus,  I  think  it  reafonable  to  conclude,  that 
no  foecundation  had  taken  place,  but  that  an  evolution  of 
the  veficle  was  the  efFe6l  of  ceftrum ;  encouraged  by 
means  to  which  fome  women  indulge,  whofe  imagination 
isdebafed,  degraded,  and  debauched ;  and  that  the  appear- 
ances of  a  recent  abortion  were  none  other  than  what 
arofe  from  the  increafed  determination  and  accumulation 
of  blood  that  takes  place,  at  thofe  times,  upon  thofe  parts. 
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ed,  and  fcarcely  convey  as  much  as  they  were 
rifed  to  do  in  thecoUapfed  condition  of  the  parts. 
It  was  owing  to  this  increafed  and  accumulated 
quantity  of  blood  that  was  determined  into 
thefe  parts,  when  the  fpecific  action  was  dif- 
played,  that  diftenfion  took  place,  and  eredion 
was  the  ultimate  efieO: :  it  took  place  becaufe 
the  veins,  although  able  to  carry  away  the  ufual 
and  ordinary  fupply,  are  unequal  to  the  tafk 
of  removing  the  quantity  when  it  is  exceffive  : 
it  is  by  the  increafe  ofpov^er  the  arteries  have 
over  the  veins,  therefore,  that  eredion  is  pro- 
duced :  on  the  contrary,  it  is  owing  to  the  re- 
lative power  of  the  veins  over  the  arteries  that 
eredion  ccafes,  and  the  fexual  organs  are  re- 
duced from  their  adive  to  their  paffive  ftate.  It 
is  probable,  that  the  returning  veins  not  only 
carry  away  an  increafed  quantity,  but  that  ab^ 
forption  by  veins  ^ilfo  takes  place  from  the  cells 
of  the  corpora  cavernofa.  We  may  in  fome 
degree  be  led  to  eftimate  the  quantity-of  blood 
which  is  determined  into  thefe  parts,  by  com- 
paring the  rektion  which  the  arteries  bear  to 
the  veins  :  the  arteries  we  have;  ftated  to  be 
four ;  on  the  contrary,  the  returning  vein  is 
limited  to  one  (the  vena  magna  ipfius  penis) 
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weakened  and  exhaufted,  therefore,  muft  be  the 
efFed  produced  upon  the  arteries ;  the  accu- 
mulation of  blood,  inftead  of  increafmg  as  be- 
fore, cannot  even  be  continued:  fothat,  after 
the  fexual  a(5t  is  accomplifhed,  the  different 
parts  return  to  the  paffive  and  collapfed  ftate 
which  they  were  in  before.    Nothing  but  the 
neceffity  of  preferving  fome  degree  of  regula- 
rity in  inveftigating  the  different  inftruments 
by  means  of  which  the  various  actions  of  the 
fyftem  are  carried  on,  could  have  led  me  to' 
dwell  fo  long  as  I  have  been  obliged  to  do 
upon  the  prefent  fubjed:.    I  have  now  the 
more  pleafmg  taik  of  tracing  the  evolution 
which  the  embryo  fuftains,  until  its  feveral 
parts  are  perfedly  developed,  and  the  adult  flate 
begins ;  and  finally,  of  explaining  the  various 
adtions  incident  to  the  animated  frame,  until 
its  ultimate  diffolutlon. 
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